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TO THE 
Moſt Serene, and Moſt 
Mighty Prince and Lord 


Charles XI. 


King of Sweden, Goths, and 
V andals; Great Prince of 
Finland ; Duke of Scho- 
nen, Eſlland, Lifland, Care- 
len, Bremen, Verden, Stetin, 
Pomerama, Caſſuben, and 
Vandalia, Prince of Rn- 
genyz Lord of [ngria, and 
Wiſmar ; Palfgrave of the 

Rhine, Duke of Bavaria, 

Fuliers, Cleves, and Mons, 
&0. &Cc. E: 

ady moſt Gracious King and 


Maſter. 
Az Moſt 


Moſt Serene K I N G 
AND MY 


Mofi Gracious L O R D, 


ECAUSE it Pleaſed 
| Your Majeſty, moſt Se- 
rene Prince, to-lay Your 

Commands upon me , to Write 

boch in our own Language and 

Latin, what we obſerved in a lare 

Northern Journey, concerning the 

Elevation of the Pole , and other 

things. of that Nature, I have 

's theres 


The Epifte Dedicatory. 


therefore for a few Weeks paſt, 
ſince ' our Retarn, daily Jeduted: 
ſomewhat'from"'my Publick- Con- 
cerns, that thereby I might moſt 
humbly Obey the Commanis' of- 
Your Moſt Serene and Royal Ma- 
jeſty. But as the Nature of Va- 
thematical Sciences is ſuch , that 
they depend upon Eaſie Uſe and 
Exerciſe, bit require a more dif- 
 fcule laveacorn and Demonſtrati- 
on'; {o our Obſervations are made 
in fewer Hours than Demonſtra- 
red. | The diſtin&tion of the lictle 
Wheel into irs known Parts; gives 
but ſmall Trouble to the Clock- 
| Maker ;- but the- manner of di- 
viding is not his, and- but dif- 
ficultly Invented. - Even Boys 
at preſent do mutually reach 'one 
another Atithmetick ; but- the 
A 3 Pras 


The Epiſtle Dedicatory. 
PraRtice of it hath-been Incricate;- 
the Rules being altogether drawn 
from the very depths of Mathe-! 
maticks. "The Maſters: of that 
Arc 'will peradyenture wonder, 
that at this day the Mathematici- 
ans ſolve the more difficult Pros; 
blems by the help of Addition 
ſolely ; "a when Iou have got- 
ten the Key. they will ceaſe any 
furcher ro admire it. For the Igs 
norant Plough-man, will play you 
upon his Inſtrument. any -Frengb 
Air, juſt as well as the moſt ex- 
cellenc Muſician , provided he 
have but the Key of i it. Ina word; 
all Artifices which- owe- their 
Births properly. ro Mathematicks, 
are. of; the ſame Nate: - And 
becauſe very many not well $kil- 
bed in this Leaning ; and - nor _ 
ſu 


T be. Epiſtle Dedicatory, 

ſufficiently accuſtomed to. diſtin- 
guiſh dhe: Truth of Senſe and 
Reaſon, have rendered Philoſo» 
phy. only- ſenſible ; and by this 

Exyor. of theirs, have rendered 

the way-'to ſolid Learning 1 in O- 
ther Sciences alfo very. abftruſe 
and :difficulr ; Powe Ma- 
chematicians have reſolved never 
ro-admir of any thing whatſoever, 
without clear and perſpicuous De 
monſtration. How. imperfe&tthe 
knowledge of our Senſes is, when 
deſtitare of Reaſon, the Sun be- 
10g. elevarced aboye the Horizort 
in river World: may teach us; 
which yer reafon diQates to be 
orherwiſe placed. Þ have there- 
fore expounded the Dodrine' of 
Refra&ion, and other things nor 
alcogerher ſo unknown more at 
A4 : aye. 


ThtbpiftlesDaicatry, 
large than was abfalutely:needfull 
And it!ivwelb that dur >»Obferva- 
cons: Come; forth in: baths Lam 
guages, tha our Mother-TJongne 
might:have? been ſufficienc for. our 
Countrymen;1as/ it| ivnow-ufſual 
for the: French, Englifh,cand other 
Nations of Eiarope, ro; expreſs Arts 
and Sciences. co their Countrymen. 
And -yet:i becauſe very: many:For 
reipners': have; laid :the, Seat-;of 
their Fortunes in. Swedeland ; and, 
beſides that, there: be divers, Peo- 
ple of the Subjects of Your Moſt 
Serene: Majeſty, who ſpeak a Lane 
guage: only proper to themſelves; 
the Latin "Tongue being tamiliar ro 
all-in the European World , wil 

| beſt fireyery one of them 1 in_ _Par- 
ne | 


Laſtly, 


The Epitle Deaicatory. 
Laſtly, becanſe Foreigners boxn 
under another Climate and Soil, 
have a deſire to learn ſuch things 
fromitis ; as not Tong ſince, : both 
the French and Ialians undertook 
this Journey ; not without the 
greateſt labour ; ſo, Great King, 
ſomething will redound' to the 
Immortality of your Name, from 
this Obſervation not only begun, 
but likewiſe: perfected under the 
Auſpicious Influences of your moſt 
Serene Majeſty. The World is 
not: ignorant, that God hath ador- 
ned and accumulated your Maje- 
ty with Eadowments of all ſorts, 
which 'we falling into the other 
Extreme do more ſparingly com- 
mend ; whilſt ftadiouſly ſhunning 
the Mob of Flatterers ſo much de- 
reſted by your Majeſty, with a ta- 
CIC 


The' Epiſtle Dedicatory, 
cit Veneration only honour every 
Perfe&ion drawn from the: heap 
of your Imperial Vertues :  Our- 
landiſh Men will not-be filene in 
tt; nor ſhall aſter-Ages neglect 
roextobit co Heaven wich the juſts 
eſt Praiſes. As for what: 'con- 
cerns this licrcle Work,” I oughr-not 
eo'conceal that-it' is not only: bes 
low Mediocriey, bur I am Yenfiz 
ble will be far beneath: che Hopes 
of your moſt Serene 'Majeſty': 
For ſince ' the T'trme chat :your 
Majeſty unexpeQedly impoſed 
the Province upon-'me of a moſt 
different Nacure from this: Aﬀair:; 
for foine Years together I threw 
away the Rule and Compatls, as 
unproficable Inftruments' for che 
Courſe of Lite which was then 
to be raken\; and! hid 'cthofe: old 

Y: Maſters 


The Epiſtle Dedicatory® 


Maſters ini a certain, Carner. of 
my . Liþrary, which ' till falls, up. 
a liccle Room in my - Houſe at. 
Upſal; but now endeavouring to 
wipe. oft. that filchy Ruſt from 
my Mathematical [Inflcurnents , 
which chey had: contracted. by ly- 
ing by, I have made. it my.:Ruft- 
nels, that rather Power than Will 
ſhoud be waning in-me- fo far 
diftant from my Books; - and, .he- 
cauſe a great Strife amongft.;your 
Subjefts in the Veneration of 
your Serene Royal Majeſty grows 
daily warmer ; as for me, the 
leaſt ſhare of them, if I cannot act 
equally to'the reſt, yer certainly 
will never ſuffer my ſelf co be out- 
done. byiany in Obedience, Re- 
verence, Obſervance, ſubmiſſive - 
ReſpeRs, and a devoted Diſpoe 

fa ſition. 


The Epiſtle Dedicatory.” 


fition. the very laſt I'will hume- 
bly implore the Divine Majeſty of 
che Supreme God, that he will 
vouchlafe perpetually to preſerve 
your Majeſty, the Glory of Kings, 
(given from Heaven to promote 
his Honour, and conſerve our 
Conntry') healthful , vigorous, 
ondiftnobed, and chearful co Us; 
and to them that are, and ſhall be 
born-of us: So wiſhes and will 
ever pfay, 


Of Your moſt Serene and Rye Meg th, 


The  Eternally , moſt | 
Devoted $ Svax. 


John Bilberg. 


In 


, 


Orna, wetus ſeptem ſed nunc nova 
fama Trionum, 

Ultima Botniaci quam mart unda ones 

Grande tibi ceſſit, mayo quod ſuſpicit 
Evum, 


In Solftitium zſtivum 3 : 
Sereniſſimo, Perentiſſimoque 
PRINCIPE, 


Suecorum, Gothorum, Vanda- 
lorumque R E G E, 


In TORNEA Urbe ſpeQatum . = 
poſitumque a Celeberrimo Viro 
JOANNE BILBERG. 


uodgue canent ſemper poſtera ſecls, 

decus. | 

Nuper Hyperboreum propius cum viſerit 
axem 

CAROLUVS, Auguſti fideris inſtar 
habets 4 oo 

Quaque iit, in plauſus ſeſe utraque ſolve- 
ret Archos, 2p 

Et nova conciperet gandia totus apex : 

Tn te, pervigilem, notturno tempore, Phe- 

an 

Vidiz, pro patria pervigtl ipſe ſua: 

Vidit inocciduo radiantem Iumine wvul- 
tum, | 

Perperuogue die tum ſua Regna frui. 

I mic, quicunque es, noſtris atque objice 
terris | 

LEternumque gelu, Cimmeriumque chaos. 

Haec lege, que narrat Bilbergits, (1s 
quoque tante 

Spettator Iucis, Rege jubente, fuit) 

Cognoſces quanto fulgore hic ferveat 
eftas ; 

Quantaque nature munera mits alat. 

Cognoſces, quam pura fluat, qua veſcimur, 
aura: | - 


Quam 


Quam fit, quod colimus , non (bi ſeone 
ſolum. | 

Hz: nuli faveat Titan impenſius org ; 

Majores nuſquam ducat ut ille moras. 

Hiberne nottes tolerentur, & aſpera bru- 
mae 

Omuta nam redimit ſolſtitiale jubar. 
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CHAP. LE 


The Obſervation of His moſt Serene 
Royal - Majeſty. 


W N the Ancient and Learned Apes, 

W when it was the greateſt Strife a- 

mong(t Men, that Eternity ſhou'd 

= accompany. the Glory of Arts and 
Sciences, they were carried in a ſhort 
time to the _— of .Learning ; "0 
rue 
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(2) 
the Romans emulated the Greeks, the 
Greeks the Zgyptians and both of them 
theChald@ans;jbut they all both tmitated 
thoſe who went before them, and were 

Examples to ſuch as did follow : Only 
'  Epicurus gloried that he had no Maſter ; 
and that he made the way for himſelf 
unto: Truth ; but. that is the happinefs 
of few People, and rarely falls oat in our 
Times :- We think it is excellent well for 
us,if we commendably follow; nor do we 
wonder that the things which are hidden 
deeply, ſhou'd be ſlowly difcover'd ; for . 
ſuch is the nature of our preſent Age, 
that Men avoid Difficulties, and trear 
lighter Matters with a ſlight hand, and 
are ignorant of very many things which 
they think they. know, not ſo much 
thro' weakneſs of Judgment as Lazineſs. 
*Tis apparent, almoſt to all Men, not 
only to Philoſophers, but Unlearned, 
that the Sun, the Moon, and other Stars 
of this viſible World, . keep the Courfe 
which the Wiſdom of the Supreme Dei- 
ty ordered from the beginning ; and no. 
body is ſo filly as. not to: underſtand, 
that at ſet times they return to itlumi- 
nate the ſeveral Parts of the World ; for 
It 
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it is well known, that the Earth- ſome» 
times is torpid with. the; ſharpeſt 
Cold, and bound together with the 
hard Froſt'; and ſometimes. in one and 
the ſame Place of the World is inflam'd 
with the burning Heat of the Weather, 
and thereupon undergoes its various Vi- 
ciſſitudes ;- and Experience --joyned ta 
Reaſon doth ſufficiently,” and too much 
confirm, that no other Cauſe can be af> 
ſign'dof that Matter, than the departure 
of the Sun, its return, and various Scitua- 
tion ; but that ſome Countries ſhou'd 
burn with the continual Heat of Heaven, 
and others grow hard with a perpetual 
Cold, and yet equally afford Advanta- 
 ges to their Inhabitants, is that which 
many Phileſophers have calld into Que- 
ſtion ; 'and is not at this Day believ'd, 
but by thoſe- who have found it by Ex- 
perience- Ir would be a pleaſant fight 
to behold the Earth in an Abridgement, 
to view the Scituation of it, its Form, 
and Bounds ; ſome Parts very well Peo- 
pled, 'whilſt again ſome others are fre- 
guently void of Inhabitants, rhro' the 
violence and extremity of Cold or Heat, 
for there are many alrogether as great 
B 2 Stran- 


(4) 
Strangers in their own, as Foreign Conn» 
tries ; and if they know any thing by 
the Relation of others, yet they them- 
ſelves are almoſt Ignorant of the Matter ; 
and hence it is, that very often they 
judge wrong of the Condition, both of 
their Native and other Countries : where- 
fore, ſeeing it is now long {ince, that it 
ſeemed ill for Men to be Ignorant both of 
their own and Outlandifh Climates , by 
degrees a certain Deſire ſeized upon No- 
ble Souls, by Voyages and Learned Stu- 
dies, to render this Knowledge: familiar 
to them. Without this culture of the 
Mind no Perſon cou'd have eaſily and 
ſoon perſwaded us, who live in the re- 
moteſt Northern Countries, that there 
are ſome People who have perpetually 
their Days and Nights equal ; or 
theſe laſt, that we ſhou'd under- 
go fo different Changes, to wit, that 
we ſhou'd be ſometimes deſtin'd to a per- 
petual Night ; and again, under our 
ſometimes unſetting Sun, have no room 
left us for Darkneſs; but that they ſhou'd 
,rather cry out, 


Trifte 
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T; fy folum, "Revilia, fe bratth fine ar- 
ore. telus, 
Frigus iners, illic habitant, pallorgue 
tremorque, 
Et jejuna' fames.— 


Sad Soil, Earth barren, without Pruit 
or Tree, 

Cold, Paleneſs, Shivering do Inhabit thee, 

jew meager Hunger. 


The Induſtry of that /ra/ian is to be 
commended, who not long ſince view'd 
our No cihang Parts, with curious re- 
fearches. . Iam willing here to make uſe 
of his Words, out of his Manuſcript, 
that by his Example, we may confirm 
our own, and invite others to do the 
like Matters. In queſta (faith he) Zone 
glaciale boreale, biſogna ammirar la Pro- 
. widenza di Dio, nel wider il Sole, che 
per ſei ſettimane reſto ſobre dell Orizante, 
formando a queſta regione non arco ma Co- 
rona, & cofi la Luna e le Stelle ; ma queſte 
non apparono per hora, cedendo al primo 
tuminare, e campeggiono poi altretanto 
tempo circa il Solſtitio hiemale, coff loro 
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permettendo quello con Ia ſua contenanza: 
Pare in uy \certo modo che fia deguo dt 
ou minor offervatione e ' maraviglia in 
queFf? effetto il ſole, di quello che ſarebbe 
fe. i wedeſſe arreſtar il fſuo torſo, come 
nel tempo di Foſue, vero retrocedere, 
\ come in quello t Fzechia, inſegnands S. 
Agoſtino nel 'decimo della citta di Dio, 
che : Quamvis miracula vifibilium na- 
turarum- videndi afſiduiare + viſuerint : 
 tamen cum ea” ſemper intuemur, inuſt- 
tatiſſimis rariſſimiſque majora ſunt. Che 
fe all hora fece il giorno alcune hore pint 
Jonge dell ordinario, che lo. fo per ſettis 
mane & moſt, fi come ho detto, onde pare 
che d: queſto ſpecialmente ft verifichi il 
Aetto del Salmo : Ordinatione tua perſe- 
verar dies. Ss far he. © | 

But our Weakneſs, not to fay Lazi- 
neſs, cauſes this difficulty of Believing 
In many; who are very ſeldom perſwa- 
ded that the things are true, which our 
Countrymen , and the "Inhabitants of 
this Ringdom, tho' of very good Repute, 
relate concerning the various Viciſſitudes 
of the Year in diſtant places. Nothing 
certainly being a greater Impediment to 
aright underſtanding,than the prejud _ 
| Pi- 
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Qpinions of our Infancy, whioh- having 
ſuckt in -with our Mother's Milk, and 
an ill Education, we can hardly at -laſt 
lay aſide in our Old Age ; for who does 
not, tizat I may uſe this Example, per- 
{wade himfelf.that he lives in the upper 
part of the Earth, and the higheſt place 
of it ; that others dwell on the'ſides, or 
if he can apprehend it, on the bottom 
of it > And yet 'tis certain, that ſome 
do Inhabvir Countries farther diſtant from 
the Pole, and others Jive in places nearer 
to it, The Experience of 'thoſe who 
Travei. by Land or Sea, convinces us of 
this, which to deny or oppole, is the 
fign of a Mind either Diſtracted, or al- 
. together Perverſe. Hence it 1s, that of 
late moreCredit is given to ſome illiterate 
Sailors, who having faild round the 
World, have aflerted that it is round, 
than to thoſe Ancient Divines and Phi- 
lolophers, who contended that the Form 
of the Earth was not ſo, only that they 
might gain a greater Strength to their 
Authority and-DoQrine. Certainly we 
admire, that Men eminent for Learning, 
at the yery mentioning of - whoſe great 
Names we-pay reſpedt, ſhou'd ever fall 
B 4 into 
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into ſo abfurd Opinions. Tertullian and 
Auſtin thought that they wereover-wiſe, 


who taught that ' there were any Anti- 
podes. Ochers Ridiculouſly. 
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And Poſterity perhaps will be furprized, 
that we, at this time of Day, are igno- 
rant of many, and thoſe not fo difficult 
Matters neither. 

And turther, I do beheve'it is narved 
amongſt all Yirzuoſo's, and ſuch as are 
given up'to Ingenuous Studies, that from 
the firſt Moment the Creator of the 
World gave to the Sun, -as to the Ruler 
and Governour of the Day, a motion fo 
equal and conſtant to itſelf: that every 
where by equal Circumvolutions, it, 
makes alſo alike Courſes ; and produces 
ſomerimes equal, and ſometimes inequal 
Shadows, and as much as in it lies in 
places alike, produces effects alike alſo; 
from whence it comes to paſs, by the 
great Providence of God, that the Sun 
warping towards either Pole at ſet times, 
regulates the Days and Nights, and gives 
_ or Darkneſs to Countries, to = 
elti- 


OF? 
eſtimated by. 'the Spaces of Hours, of 
Days, or of Months; and it ought to 
ſeem a Paradox to none, that the Peo- 
ple who dwell under the Equator, and 
| have their Days and Nights perpetually 
equal, ſhou'd not have longer Days than 
thoſe, who if they live under the very 
Poles, will reckon one Night to be of 
ſix Months, and the oppoſite -Day to be 
equal to it ; and that. thoſe who are 
| ſcituated between the Aquator and the 
Poles, however they divide rheir time, 
reckon alſo ſo” many Days and Nights 
to be meaſured in the fame Spaces. 

No Mathematician' is ignorant, that 
thoſe who live about the 65th. degree 
of Altitude, have their whole: Day in 
the Summers Solſtice of £4 Hours;z-or 
which is the ſame, at that time the Sun 
doth not ſet as well from Natural as Op- 
tick Cauſes, before the 66th. degree be 
' compleated : But very few Mathema- 
- ticians have drawn'this Knowledge from 
. the Experience of their own Eyes; irom * 
whence it comes to paſs, that tho' the 
Inhabitants of the Country ſhould aſſert 
this to be: true, yet in this Point {they 
wou'd not gain Credit from ſuch as urge 
3 only 


(10) | 
only Natural. Cauſes ; and. beſides, the 
Variety and Diſagreement of the Rela- 
ters increaſes the obſtinate doubts of the 
Incredulous, ſince, after the Vulgar- way, 


ſome mix-incredible Things with Truths. | - 


This Aflertion mov'd the: moſt Serene 
Prince Charles the 11th. the moſt Potent 
King of Sweden, Goths, and Yandals, and 
our moſt'Gracious Sovereign, when the 
laſt Year he viewed theſe Regions ; who, 


_ as he is endowed by the Supreme Deity 


with a truly Divine and Admirgble Wir, 
and adorned with all the Gifts that are 
moſt. proper for his:Royal Poſt ; ſo he 
delights: to make the :exafteſt Scrutiny 
into all.things, and-to difcuſs every one 


-of them in particular , and to give as 
much credit 40: every Perſonas he de- 
Nerves ; ſo being now defirous to itry 


with his. own Eyes, what Truth there 
was in the common Report of the Peo- 
ple, and whether.they did : really ſee in 
thoſe Places a Sun whichiſets not : He 
was then- in the City: Zorweo in Weſtro 
Botnia, ſcituated; about::65* and 43' of 
Latitude ; whoſe Horizon, altho' it was 
in part hinderd by Mountains and 
Woods, ſo thatithe Truth of ——— 
44 | cou 
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eon'd ſcarcely be diſcovered - pon the 


plain ground ; and beſides, it being fome 
Days" after the Summer Salftice!,:' we 
might doubt the opportunity of ſeeing 


| it 'was ſlipped ; however the undaunted 


Heart of the moſt invincible Monarch, 
never fatigu'd by any Labours,canquerd 
all theſe Difficulties : A little. Tower 
being ſhow'd to us-of about One hun- 
dred Foot high, on which the 
Bells: of the' Church of -the' City: are 
hung ; he gets up-into it by ' Ladders, 
and thoſe very ſteep, accompanied: with 
ſome Eminent:Perſons,: as Curious Wit- 
neſſes of this Obſervation ; 'amongſt 
whom by Name, were Count : Guſtavus 
Douglas, Governor of the Northern Pro- 
vinces, Charles Piper, Secretary of State, 
2nd the Secretary of 'War, John Zoghu- 


Jen: In the Vear M DC XCIV. on the 


r4th. of Faure 'we view'd © the fame 
until Eleven a - Clock and 453 Af. 


at Night ; at which time' a little 


"Cloud covering the Sun by little and 
little ; it diſappear'd ; but about the 
12th: Hour, and 6th. Minute after Mid- 
nighe, or. of - our following Day, which 
was Faure thex 5th the Sun paſſing again 

| Out, 
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out of the ſmal{-Cloud, iſhined out very 
ightly ; from whence it is certain; that 
it-did-not ſet in the mean time, but that 
Cloud.was the only Cauſe why it was 
not diſcerned all Night long; the Ex- 
-perience' of. the Inhabitants-confirm it, 
who always at that time . of the Year, 
when the Weather is clear, uſe to ſee the 
Sun all the Night long: + The moſt -'Se- 


-xene King himſelf did riot diſdain; to: put | 


down with his own Hand into his Table- 
. Book-.this Obſervation ;-- which - when 
the reſt of the Company had negleced, 
they. were ſurprized: the: next- Day at 


the admirable Exa&tnefs of the King, in | 


an Afair:fo- foreign..to Royal Concern- 
ments; and his moſt -exat- and Mathe- 
matical Diligence ;-- and ;being 'aſham'd 
for the Neglett of it, and that they were 
outdene/ by- their King in fo ſmall a 
Share of Trouble, they humbly and 
ſubmiſſively - beſeect'd the, King , that 
they might have a Copy of his Obſferva- 
tion ; His moſt Gracious Majeſty readi- 
ly granted their Requeſts,,. and gave 
leave to all thoſe who; deſired to take a 
Copy of- it. - This. way-.the. Royal 'Ob- 
ſervation came to the-joyful Hands of 
{: is 
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his SubjeRts ; and by the Care 'of the 
moſt TIluſtrious Governor of that Coun- 
try, Count Gu/tavus Douglas , may be 
read in Golden Letters upon a Table 
faſtned to the Wall, near to the Altar 
of the Church in that City; and leſt 
any thing ſhould be wanting in our Te- 
ſtimonial, for the Credit of the Tranſcri- 


| bers, behold a Confirmation. 


@nderwritten do teſtifie this Deſcri= 
ption wholly to agree with the Obſer- 


' vation of his moſt Serene Majeſty, written 
with his own Hand, | 
Torneo, June 15. John Hoghuſen. 

I 694. : 


Certainly a Monument fit for Poſte- 
rity to admire, and to propoſe to them- 
ſelves. the Sedulity, Care, Vigilance, and 
incredible enduring of Toils of ſo great 
a Prince ; for who being intent, and ex- 
poſed to mighty, not to fay Royal Fa- 
tigues, can endure to deſcend to ſo mi- 
nute, ſo unuſual Matters? And ye 
Sons of the Mathematicks whoſe Talent 


it was to fetch ſuch things out of their 
ſecret 


Cu) 
ſecret Places; arid toi demonſtrate them: ; 
You, 1 fay, ought 
lickly acknowledge that your Science 


hath received this Improvement , not. 


from your ſelves, but from the moſt 
Poterit King. 

Our moſt Gracious King having: 
viewed theſe Countries, as he deſigned ; 
and having travelled ſome Tracts of 
Land, inhabited by ſuch People as ei- 
ther' ſpeak, or underſtand the Sweeds/b 
Language ; and at length being come 
among(t other Nations, uſing only the 
Finland, or Lapland Tongue, uſed by 
few in the World, returned with great 
ſpeed according. to his uſual Cuſtom. 
After his Return, amongſt other things, 
he relates to his Subjects, who enjoy a 
milder Air, 'and more fertile Soil, the 
incredible Varieties of Days and Nights, 
winch he had ſeen in the mo(t Northerti 
Parts of his Kingdom ; not only where 
the-dayat that time is continual by rhe 
Preſeace of the Sun, but alſo where they 
livein Summer-time without any Night, 
by tlie- perpetual Twilights; and affir-. 
medthat he had ſpent a continued Day 

| without 


to bluſh, and pub | 
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Cr dg: 
without any Night, a thing before heard» 
but not at all believed by him ; and 
when that Buſineſs, known to very few, 
render'd all of them doubtful who were 
ſo attentive to his. Majeſty's Diſcourſe, 


| ſeveral Queſtions were ſtarted, which 


exerciſed the Belief of ſome, and the 
Judgment of others: Thereupen our 
Mathematicians are conſulted, whether 
really under that Elevation of the Pole; 
ſuch Phznomena's were to be .expected ; 
and which were the true Cauſes, why 
in thoſe Places the Body of the Sun did 
not - ſet: But they moſt humbly an- 
fwer'd, they believed it might be fo 
through divers Natural Reaſons to be 
determined by the Scituation of Places, 
Temper of Air , and other Changes ; 
but as yet not at all underſtood by them, 
having never lived under that Elevation 
of the-Pole, but only giving Credit to 
their Land-Maps ; which being often 


' made and corrected, cannot always me- 


rit our undoubred Belief in all things; 
but that every Aſttonomical Obſervation 
ſhould be.fo made, as to anſwer the'Ce- 
leſtial Obſervations, and beſides illu- 


- | ſtrate them ; and they all to be confir-. 


med 


(16) 
med by Geometrical Demonſtrations , 
that they may ſhew their Readers ſuch | 
Reaſons; as do not perſwade, but force 
them. By this means the Science of 
Aſtronomy had its Riſe, Progreſs, and 
no ordinary Increaſe, firſt from the 4/a- 
ticks, then from the Europeans for many 
Ages, by the indefatigable Labour of 
the Obſerver. In the Northern World, 
the Inhabitants being ſtudious of War, 
and Arms, . that Science did not lIye al- 
together nepleRed, as appears from the 
Grave-ſtones, and Rexic+ Calendars, 
_ with other very Ancient Monuments; 
however it was not cultivated with a 
Care that might equal that of the Cha/- 
deans, or the Ancient Mathematicians 
in Greece : Nevertheleſs, by the Grace 
of God, theſe Ages owe their Happineſs' 
ever ſince the moſt Bleſled Times of the 
Reformed Religion , to Kings of. Pious 
and moſt Glorious Memory ; and efpe- 
cially to His moſt Serene Royal Maje- 
ſty, which by a Paternal Aﬀection, and 
truly Majeſtick Love for Learning, and 
Men of Letters, by his incredible and 
inexhauſted Magnificence to them, hath | 
brought not only the Mathematicks 
but 


(417)) 
but all ſort&of Sciences to opieet, 


” p Y F F » ; 


neither we '&6td hoge,' or Foregr 


| believe; 'they cou'd ever attain to/;-- ate 


yet a. great” deal of - Work? '1s* {till 
remaining,” #hd there Will never . want 
an occaſion to any who ſhall be born a 
thouſand Ages hence to add ſomething. 
For many things, according to the Con- 
FQure of the wife Rowan, are referved 
for future Ages, when the very Memo- 
ry of us ſhall be worn out : Theſe things 
and others of the like Nature, d:{courſed 
they, not without Pleaſure, before His 
moſt Serene Majeſty ; who, after con- 
ſidering them more deeply , carefully 


weighs with himſelf the Force and Et- 


tes of Nature ; and tho' he did not 
diſtruſt; his own Eyes in the Obſerva- 


. | tions once made, yet that he might gain 


the Conſent and Confeſſion of all, and 
lay open the true Series of Cauſes, re- 
ſolveth to ſend thither ſome Mathema- 
ticians about the ſame time of the fol- 
lowing Year, thar ſo they might note 
every thing diſtint!y, and duly obſerve 
the differences of Motions, with the . 
true Riſings, and Settings of the Sun , 
and what they were with RefraQtion 

C Or 
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ho pans. oo y preein 
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grateful. Memory of that ſo fortunate 
Royal Expeditian, with the PiQure of the 
King, and. an agreeable Emblem: 


An Account of the 1 s | 
Places. | 


JOW therefore in the preſent 
| Year,. 1695. in the Month of 
Pr, this Charge is committed ro. me 
by His moſt Sercne Royal Majeſty, that 
I ſhould undertake the. Journey, rope- 
ther. with rhe moſt 1lſuſtrious Perſon, 
Mr.. Andrew Spole, the moſt ingenious 

Mathematick Profeſſor in the Univerſity 
of Vpſal, and now almoſt ſuperannuar ted; 
my Cornpanionand Aſſociate in the Jour: 
ney, and formerly for eleven Years my 
moſt pleaſant Collegue in this fort of 
Studies ; and that we ſhou'd omit no- 
thing that might conduce for the ma- 
king of theſe Experiments, or any othet 
of this Nature; and above all we were 
irjoined ſo to haſten' otir Journey, that: 
we night be in the yy Torneo, oy 


z 
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the King's Obſervation. was made, not 
only ſome days before the Summer-Sol- 
' ſtice; but atſo-thar we ſhou'd go farther 
to the Northward, where we might ſee 
the Sun higher above the Horizon in 
the North * Meridian, by reafon of the 
greater Latitude of the Place: Thus we 
departed - frota* 2pſa! with Hearts and 
Souls reſolutely fixed, 'on the 2 1it. Day 
of May, Old Stile, which is ufed in our 
Country ,--at a Seaſon unuſual,, and 
not. yet fixed,; by reaſon of the Unfſea- 
' ſonableneſs :nd Rigour of the Weather'; 
and therefore with, great Difficulty we 
paſſed throngh "Opland, Geſtricland, ZHol- 
fingland, Medelpadia, 4 irmarnland,and 
W:/t Bothnja, being ice molt part_in 
theſe laſk Copnrries detained. by Ice and 
Snow ; Ns io paſſing over Ri- 
| vers,and Arms of. ,the Sea, which, are 
there in great Plenty, and fometimes ſo 
wide, as tobe 19000 Paces over ; in 
which not. only the Rapidity of the Ri- 
vers, and Fierceneſs of the Winds, but 
alſo the Ferry-Boats are to be minded, 
leaſt they be ſevered afunder ;' for two 
Boats placed at a certain diſtance from 
one ae gpothicr, | make a Tong, into which 

4 


( ir ) 
a Charriot "is to be ſo pht ith Horl 
that the \{&re-wheels reſt upon, ne Boat, 
and the higd-wheels on. the: ot er ; 'th iv 
| Oars being fitted on both fides: And fa if 
the high. way the ground: being © fois. 
times ſlippery, and the Horſes and 
Charriots ſticking in dirty Places, Crex- 
ted us 'great., Trouble, whefe t the Cold 
being partly difſipated, yet the” Earth 
did not retorn'to its former Solidity Nang 
Firmneſs ; for at this Sealon. the' Geek 
neareft the Shore being Way d* with 
Froſt and Ice, and many Pit & being cu 
down, and diſpoſed into'order "ide even 
then re ſent a 'Winter-Jour! oe a Wo 
Froſt being melted, and thaw gm } 
the Bank-fide,"6: nly, {6th 06 bot 
cou'd £0 ah Faretie, of the” Srfrigy w with 
Safety,; 2 wha aol all by 
Land, the wy, oP obo tide well 
bearen ; wh cif bone rv ' divers, 
Fortunes; at lerget we happily arrived 
at Torneo'on the 6th.” of June; having 
made a nivſt hazardous Vo yabe th Tg 
teen DaySin hartiots, Boker 0 on Hor-, 
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ar1C0 18 Frren ted, by theRi- 
or, ZN be gin. Lapland, a, very 


Fil, 3 it ſelf into ro: Wy and 
gan, Where it diſcharges it 
\ from which Iſſand. the 
ns.2 rt. the City to have Feoeived 
ts Name. at. the time” of its Buildin 
Jut it W Tgunded 1 in this Hhnd in, j; 
Year of our. Lotd M DC XX. when 
f fore. it, Was the. Seat 'of Inhabjrants, 
w 10  dwele ſome Furlongs; from. it to the 
x uth, WEE Hoe, is ſtill an old Stone; 
cl have a .wogeden., one 
x Cit hy that curioully built, 
generally. Is uſual in. other. Cit 
| Fe T.4s not Jong re builde |. 
| ; iefly with. is Fanns and 
1 | uage the Ci 


OH a. bs] 'el li: , n, my \ with 
wile La ' ap Ali with 


Y them, re. 


vites,. who yel q 
them, and patt. with them at a very 
| - reaſonable 


my ; oy 4 


% 


CF. 
reaſonable Price; fince thoſe which are 
brought ont of the: City Archawgel, lie" 
them in leſs, when the Concourſe of the 
Holanders' is the greateſt, The ſame 
Evening that we came to 7orijeo, we ob- 
ſerv'd the Sun above the "Horizon, no»: 
ting the Time by the going of a moſt 
exact Clock, which ſhew'd Minutes and 
Seconds, which 1 had for that uſe, by 
the Favour of the moſt excellent Count; 
and Royal Senator, Nicolas GyIdeniftolp, 
by this at 11 þ. 15, 45", the: was: 
| hidden i} a little Cloud; patſirig over 
it, and appeared that Night no tote to 
us. | 

On the 7th of Fune We ſound the AL 
titude of the Sun, by two Brafs 4474 
labes, exactly divided into Dig. 30d MPr. 
+ One of which we wou'd” tiaveto bel6oſe, 
and the other fixed with the Perperidi- 
cular, by which the Errors which ariſe 
by the Di ſition, wmigtit be "rhe riore 
cafily deredted ; and by this Means We 
rook Oare that the very teat dilfereiice 
of them thou'd not Woke! us; "Hor Was 
any:Calculation mide 'b be 
Inftruments aprecd tholt x36 
fame day jn 'our firſt: 


(24 ) 
feynd Aliegreateſt- Altitude of the Sun 
teiibe:499 48'- + Qo-the 8:b Day. we 
faund:theuderidian Altitude'to be 4577. 
49%: The 9h: Day: was : Cloudy... On 
_ it;was47*. 50%. from-which:re- 
ſervations, -and another more 
2 Hh the ſame place at our return, -on 
the x84; of. Fre, when the Suns Meri- 
diar heighth had decreaſed: to 47% 45*. + 
we. gathered: by- an Aſtronomical \Calcu- 
lation, the true. Motion of the:Sun be- 
ing-- confider'd ; . and the juſt;-Parallax 
added,: -that.the- Elevation ofthe: Pole-in 
that,Ci tyas not-fo much, as'is:laid down 
in ſome Geographical Tables, eſpecially. 
thoſe of (Foreigners, - being but 65% 43» 
bptino account:ought to/be had: of the 
Refraction ian\ theſe/ Obſervations, the 
ody:ofithe. Sun being eleyated-beyond 
hat. degree. where.they ceaſe; we deſt- 
6d;traly-'to confirm theſe Diurnal Ob- 
ommromey the fixed Stars 3: becauſe to 
| who! qbſervet by the Gircumpolar 
Stars, the:Alticude-of:the Pole: .uſes-to 
Game out eb ;;2nd the Winter and Sum- 
er Declinations« ob the. Sun being  other- 


"(*25 ') 
but-amvngſt the more Northerly, \ntiſe- 
veral/Times are*render'd inequal: _—_ 
ſon -of* their ' Refractions*; ' but "at that 
time the 'Lighr ofthe Sun, and its' con- 
rinual Preſence faved us that trouble.”:": 
{The Latitude of 'Zorxeo' being found, 
we were ſolicitous' to find\out”thie'true 
ade of it; ibut ſeeing/that'coul? 
rope Aftronomically obtain'd;' by wy 
dire@;Journey, by ' reaſon of the 
tion of Places, we were forced to beifa- 
tified: with the Reports of the Lafid- 
rs, who: have fo exaQtly"deſerib'd 
the Meaſures of 'the Ways, and i the Si- 
tuation:of all the Countries arid' Counts 
ties, by the Command of ' His' moſt -Se- 
rene :Royal -Majeſty', "and becauſeita- 
mongſt the- ſeveral Ways of finding out 
the': Longitude of "Places;, efpecially*ar 
Sea, for which the States of the&'Unifte 
Provinces promiſed fo'' great” a Rewati 
to the finder of it , all Eyes being intent 
upon this' Vidory, which is-not/as yet 
obtuin'd;, I ſay, amongſt ſo'matiy ways, 
no! Invention hath 'yet"-appeared more 
_ excellent than that which is performed 
' by thechelp of a Penduluits;-of which 
Aon Noble Hollandes; Chriſt ianug Ck 


ftantine 


(a6) 
audi Og: Was -the-Inventer and 
thor ; 2 1 4s well for his 
ther-Famous Works, : as for the fake of 
oft; worthy of Immortaliry. And 
here. came: into -our Heads to'admire 
the great-(Conſtaney 'of theſe Portable 
acks, po Croughtn mw_ mam ay ed 
4 Cn : with me irom 
retely - diſtinguiſhed with an Horie 
pare} Pendulum, and divided itito Mi- 
nates s hae the Third, -having alſo-Se- 
| was added+e0 them ar-iSroctbolar. 
Bofore i departur I'fo difposd theſe 
Two-ſor [three-Weeks together, to: the 
gtion:and Meafate of a moſt correct, 
em Pendalum-bf--three Foot, -which 
po-ford i Rule for awe, that I'cou'd 
ſearce;doubr of their Exactneſs ; fince in 
the Raney they vent ſo equally, 
e- The 'did-not-differ from one ang- 
fo:much as- one Minute at the fame 
rms. -But-ir-moved.'me more ;than 1 
: in aho firſt Obſervation at 
| - none nb the-Suns greateſt Altitude, 
rt ay tes the true place: of the 
Santh: to'us, ial ng hens 
looks waned nnhy: 18 Minautes-of this 
dainty 20. wit; the Arromaror —_ 
We ad 0 t 


- 
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the, Hour, of the. Day of. le Meridian 
from. whence I.came, and Ee ra 
was. joined when -1 dep: : 
a Clock, and. yet Fug got rightly how 


FAR have, ops of, the! 
Kenzer ppt. forth in A 
KeS. the Laogirng e of, Srackbobs. 2g 3 
5, and; Minutes, but of 76 


- of w9/ de Witt rakes this Fadwituds 
,; Stockholm, 36 } 20. but of Torneo 


& _ This: gif 

* 50. makes the, meaſure of 
Time berwing em 19. 20”. Athird of 
fame De Witt mgakes 


Se Ingvia, by t 
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ant traer is! not certain { for in Maps 
and Clocks the Age of them iS not ex- 
preſſed, on purpoſe: that ſo they may al- 
ways fees ery tobe New ; but howſoever it 
wth) theſe'three Maps did*not differ fo 
very: much ſrom-one another, nor from 
ghe Scope "which I propoſed to demon- 
ſtrate”; for if. the firſt Map pleaſe,” that 
| 5 exactly with my Clocks, whith 
wete Þ much” too! low; and iti Ls 


C FS plc os 
I op i ERA -f 
Jy to be mightily adiilr'd 'm 10 

portable Machines ; X., ba I think thar 


ir-cou'd by any Accigt oe PDR that 
for ſo long a time they Thy mutually 
anſwer oneanotherin't the ſame Laws of 
Motion ;  and* it is. ple HE to be 'em- 
ptoy'd in; fo- delightful! a Specul 
now therefore, if any* (halt deſite @ fur- 
ther Scrutiny into.it; ti Ii: alſo know 
that in winding wp- the' Clock T' 
loſt-five Seconds; for- thar hath we 
long -obſerv'd by ne me; -as likewiſe, that 
ts of the of 4 the Artery, Þe- 
ing Fells, anſwer alſo' to orice kate rh 
when 
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when:the Body. is in. Health, and-neither 
bound ;up with roo much Cold, nor in- 
flamed with vehement Heat ; which Ex- 
perierice, and . that is wonderful, never 
failed me for fifteen Years together. 
Therefore; ſince theſe five Seconds 2 
times reckon'd,, make one Minute, the 
Clock alſo in twelve Days was too flow 
by one Minute. , Now, becauſe we got' 
to. Torneo in ſixteen Days, add. for thoſe 
four Days twenty Seconds, that ſo' the 
number of the loſt may be x 29” which 
added' to 18' wanting at 7orneo,,, makes 
the Sin £9' 20” which agrees excellently 
well with the ſecond Maps, as is above 
ſhowed ; they. requiring- in that time 
the difference of ſo many Minutes. But 
many will be of "Opinion, that the inc- 
quality of Natural Days doth much op- 
poſe this Calculation ;. for the 4pogee- 
ams and Perigeums teach us, that the 
daily Motion in which the Sun returns 
from one Meridian again into it, is 
ſometimes ſlower, and ſometimes ſwifter ; 
and that the Anomalies of the Plane of. 
che Ecliptick, lying inclin'd to the'E- 
uator, may beger ſome difference of 

enfions'; bur as theſe are very little, 


” every 
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every Day, and that we uſe only the 
Mean, we negle& fuch a ſmall Time 
2s 2 thing of lefler "Conſequence ; bur 
when i it is neceſlary "we alſo correct then 
> th tons made for 
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Meridian of Stockholm, D. 7 the Me- 
ridian at Torneo ; therefore becauſe the 
Sun, by its Diurnal Motion daily runs 
through the tinodial ny A. C 
and in it every t four ſpends 15 Degree 


all by conſequence 366 in its _ 


3 i > 7; | both Pol of che. Wha in- 


+ t 

 .4 

”y jog» 
, DE; 7 
- yy 0 4; 
Fa . 

J : 37 » 7 

RS A 
# £ - - MLS 

& _ WF b 0 « 


\\\\1 


} 
4 
[| 


j i 


{| 
1 nl 


rl 


| Wii! : 


{ 


F, 


"Nw ') 


Ga” in the ſpace of 24 
Hours. Let theſe two Places in the 
Queſtion Srockho/m, S. and Torneo, T. 
be either of them under their Meridians; 
now let there be taken out of that mid- 
dle Map aforementioned, the diſtance of 
theſe Places, 4*. 50'. when the Sun was 
un the Meridian, D. 7. it was I2 of. 
the Clock at Torneo, 1 I9' and 20, after 
that the Sun comes to the Meridian at 


Stockholm, B. S. at which time it was 


Twelve a Clock there ; but at the ſame 


: time at Torneo 1 it was Twelve a Clock, 
119" 20", ſince Torneo is more Eafterly 
'by ſo. many Minutes than Stockholm; 


and therefore, it is manifeſt that the 
Arch B. D. and alſo every one of the 
Parallels with it to be 4*. 50. and fo 
much 10 be the difference of Longitude 
between Stockholm and 7' 2rneo, therefore 
the Horary difference is equal to the dif: 
ference of Longitude, 2. E. D. 


(34) 


This is the true cauſe why thoſe who 


go Weſterly have longer Days than thoſe | 


who go to the Eaftward ; for whoſoever 
by going from the Eaf? to the ft, 
after ſome Days paſles into a different 
Meridian, hath a longer Day than if he 


had flayed in the ſame Meridian; but it | 


matters not whether the Latitude be the 
fame or different, becauſe. in every Lati- 
tude it is Noon when the Sun'is in the 
Meridian ; wherefore thoſe who gofrom 
Torneo to Stockholm have the Day of 2.4 
Hours, and almoſt 2o Minutes ; as on 
the contrary thoſe who go from Srock- 
 holm to Torneo loſe ſo many Minutes in 
2 whole Day. o 


It is manifeſt from their Journals, - 


that theſe Variations was the greateſt ad- 
miration to the' Spaniards and Ports- 
gueze ; for theſe Sailing to the Phi/ip- 
pine Iſlands with an E2/terly Courſe, 
almoſt a Semicircle, gaind Twelve 
Hours of the ZErxropeans ; but thoſe 
with a Weſterly Courſe had ſo many 
Hours of Day later. Wherefore if- two 
Ships Sailing out of the ſame Port, go 
ro the fame Places, by contrary Courſes, 
the one to the Eaſtward, and the other 
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| to the Weſtward, having Sailed a Semi- 


tircle of the Earth, at their meeting, 
their Accounts do differ a whole Day 
from one another ; but having Sailed a- 
bout the whole Earth, at their return 


| Home will find two Days difference in 


their Journals. It is clear from Pliny, 
that the Ancients did not want this 
Knowledge, who proves it by many Ex- 
periments. But efpecially that thoſe who 
Sail to the Weſtward, although on the 
Shorteſt Day, can Sail faſter than thoſe 
who Sail in the Night, as having the 
San it ſelf for their Companion. 

, I thought it geceſſary to Treat more 


| largely of theſe very well known Mar- 


ters ; ; not that I can, by my own Clocks, 
prove any certain Longitudes to be 
found out, but that in Land Journeys; 
they may be this way maſt eaſily ob- 
ferved. But how much we exceed the 
Skill of the Ancients in this Machine, 
ho- body is ſo Ignorant in Letters as not. 
to underſtand ; for the Ancients had no 
other way of diſtioguithing Times, but 
by Shadows,and Water-Glaſtes ; the more 
ancient way was uſed among(t the Chal- 


-Heaus and Egyptians, and at laſt brought 
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down to the Greeks.; but at Rome they 
Learned it latelier,vas we may- ſee by 


the ſame Plinius Secundus : For Scipio | 


Nafeca firſt of all divided the Hours, 
as well of Nights as of Days, and ſet up 
21n Hour-Glaſs in his Houſe in the Year, 
T7. C. 595. which falls out 155 Years 
before the Birth of our Saviour. So 
long. ſays he, the Romans had diviſions 
of Time; but at length in Ocfavins Au- 

guſtus's Time, the manner of making 
Dials was raken from Yitruvius, which 
afterwards made ſo great Improvements, 
- that now all Zurope, which before had 
gotten the Victory from the other Parts 
of the World { whoſe Inhabitants much 
admire the Induſtry of the Europeans) 
daily ſtrive amongſt themſelves by new 
Inventions of this Machine. 

How greax the Variation of the Nee- 
dle is in theſe Northerly Countries is not 
ro be raſhly determin'd ;- for we by a 
Meridian Line found in the Town of 
Zerneo, find its Declination from the N. 
to the I/. to be about ſeven Degrees ; 
for rhe grear incertainty of the Weather 


hinderd us to determine it preciſely, 


which ſeldom permitted us to fee the 
Light 
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Light @f the. Sun, either before or 


after Noon ; and that ſcarcely except a- 
mongſt the Clouds; fo thar a thadow 


| coud ſcarcely be diſtinguiſh'd from a 


Penumbra ; tho* it is to be confeſled, 
that the time of the So//7ices is Jealt fit 
for this purpoſe : For if that marter of 
moment is to be ſought either from the 
greateſt heighth of the Sun, in which 


the. Meridian Line may be had exactly ; 


or from an upright G-omon perpendicu- 
larly ereQted, that Obſervation may 


nevertheleſs be liable to Error, unleſs it 


be frequently repeated in the ſame place, 
becauſe the Shadows of the Sun neareſt 
about Noon are ſenſibly neither increaſed 
or decreaſed : The Sun however in the 
mean time making its Progreſs in its own 
Parallel. 
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Dinrnal and Notturnal Obſervations | 
of the Sun, 


| 
UT let vs return to our Sun ſeen |, 
by Night ; in conſideration of | | 
which, the chiefeſt part of our Labour 
' was undertaken; in vain for ſome Nights 
did we watch in the Obſervation of 
it ; the Sky 'being always filld with. 
Rain and Clouds ; but at length in the 
Night between the 10th and r1zh of | 
Funxe, an happy Seafon broke forth, 
which beyond our ExpeRation diſperſed ; 
the former Clouds ; and that was the 
firſt opportunity we had to enjoy a clear 
Night; we therefore ſaw three Parts £ 
(almoſt four) of the Suns Body above 
the Horizon, one fourth only being un- | 
derit; So that the Center of the: Sun 
did really appear above the Horizon : 
We therefore COngrabeninns our ſelves 
in 
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in the Air, for 4 long time believed, 


| but before not uſual to our Eyes. Being 


excited by that occaſion, I joyfully com- 
poſed the Day after the following Epi- 
gram, before we proceeded any further 
upon the Memory and Confirmation of 
the Royal Obſervation ; and ſuch as it 
was, ſent it to Szockho/m, to the-moſt 


'THuſtrious and excellent Count Nicholas 


Guldenſtolp, that ſo before our return,. it 
might appear what might be exp&ted 
n that buſineſs. 


Rex Carolus terras, quas Circulus ArtFie 
cus ambit, 
Dum peragrat, proprias atque tuetur 
opes - 
Miratur parere ſui latiſſima ſceptris, 
Sol ubi cortinua lampade luſtrat humum. 
Haflenus & moſtris hac ſenſibus invia, 
 Princeps 
Nullus, ait, Phabum vidit inocciduum. 
Sub/titit in votis Alphonſi gloria Regis ; 
Car ſe perpetuo lamine jatlat Ther ? 
Sobrietas ſed enim, Pietas, vigilantia, 
__ "Cara, 
Sufficiunt Carols munerg tanta Dei. 


D 4 In 


(49) 

. In our Obſervation we uſed the fame 
Turret, in which His moſt Serene. Roy- 
al Majeſty obſerved the Sun ; bur” leſt 
any one might think that ſmall heighth 
to be the reaſon why ſo' much of: the 
Sun was diſcerned, we choſe a Place 
ſome Paces from thence, not far from 
a Gallows, where there was a free Pro- 
ſpe& from the Northern Quarter ; 'and 
there we fotind the Appearance to-be no 
otherg than out of the Turret, being 
ſatisfied with this clear and diſtin Ob- 
ſervation when the Sun was ſo very few 
| hours from the Solſtice, which on the 
following Day, June the 11th. by an 
Aſtronomical Calculation fills out '9 h. 
35 before Noon. And now we thought 
it our buſineſs to proſecute our Journey 
farther to the Northward ; and to look 
out for a Place, where abating the Re- 
fraction? the whole Body of the Sun 
might be diſcerned, ſince it was clear 
that all that which appeared ' here of 
the Body of the Sun did appear by Re- 
fraCtion only ; ſince beyond our Opini- 
on and Calculation, according to the 
late found out Elevation of the Pole, 
Fe | Ft more 
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more of the Sun it felf was ſeen than 
ought ro have. been. 


Dedalus, & fama eſt, fugiens Minoia 
regua, 
Prepetibus f pennis auſas /e credere RY 
Tnſuetum per iter gelidas enavit ad Ar- 
i. (T0h+ 
So we likewiſe being to paſs to ; the 
cold Northern Parts, did not truſt to 
ſwift Wings, but to Boats very ſlender- 
ly faſt'ned together ; for from hence as 
We go farther to the Northward, there 
is no more Uſgot Chariots, or Horſes; 
wherefore quitting our Journey by Land, 
we deſired the help of Pilots, whoſe Lan- 
guage we underſtood no more than 
thoſe who are molt ignorant of it ; and 
ent'ring into their Boats, were to ſtrive 
againſt the Stream of the River, which 
wou'd ſuffer us neither to row nor fail, 
but amongſt Stones and Rocks which 
lay in our way, which requires only a 
diligent help of Boats, Poles, and ſtrong 
Arms to make uſe of them: Thus our 
Seamen paſſed along. the Banks of this 
rocky River ; and in ſome Places with 
their moſt vigorous Endeavours, they 
lcemed 
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ſeemed ſcarcely to get a Foot fofward': 
and for feveral Hours to advance but fo 
many Paces ; and ſometimes by long 
bendings and turnings of the River they 
were forced to go aſhore, and hale their 
Boats out of the violence of the 
. River, where nothing elſe cou'd be 0- 
therwiſe expected by Humane Aſliſtance ; 
but it ſeemed very hard, and ſtrangely 
unuſual 'to us, that on the Bank-ſfide there 
was no room between the Thorns and 
Brambles, and heaps of Stones where we 
cou'd ſet our Feet ; ſince being wearied 
with the Fatigue of this Maling, we at- 
tempted rather to make our Journey a- 
Foot, and by that means make the Boat 
ſomewhat quicker and lighter. And as 
an addition to theſe our Troubles, Moun- 
tains of Ice of twenty Cubits and more 
being driven together by the force of the 
Waters, cover'd both fides of the River, 
and they alfo ſo ſloping and craggy, thar 
every moment we dreaded their fall, to- 
gether with our own Ruine : Neither 
was there any help for us, clinging con- 
ſtantly with the Poles of our Boats to 
the Shore, had not God by his ſpecial 
Favour vouchfſated to avert the —_—_ f 
7 but 
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but if it did any where happen, that the 
courſe of theſe Mountains was! inter- 
rupted we joyfully leaped Aſhore, admi- 
ring the Nature of the Country, which 
not 'without great Pleaſure to the Spe- 
Aators, amongſt Snows and heaps of Ice 
produced green Herbs and + lowers, a- 
mong which was a great plenty of the 
Lilies of the Vallies. 
' Amidſt theſe Wonders of Nature we 
looked for Men ; and at length, as in- 
deed we met with very few Houſes of 
the Finns, we were carried to a certain 
Countrymans Cottage, which in their 
Language was called Pe/o. *Tis faid to 
be Ten old Miles diſtant fromi the City 
Torneo; and there was an Inn in which 
' we might lie on Rain Dear Skins,for they 
make uſe of no other Bedding. How- 
ever, among(t other Inconveniencies, 
this was our Comfort, that in the ſaid 
place, neither Mountains or Woods hin- 
derd our proſpe&t from the Northern 
Board, whereby the Sun might all Night 
. be the leſs diſcerned ; and it was a2 parti- 
cular Gift of God that the ſame Night 
 wasfree from Clouds ; ſince in our whole 


Journey we had VET a doubtfu] and 
lowW- 
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lowering Sky ; therefore 'twas here that 
we beheld, with much pleafure;. the 
whole Body of the Sun, not only entire, 
but elevated more'than two Diameters 
of its Body ; and when' we had tryed 
_ ſufficiently in this place, with no eſs 
difficulty we performed the reſt of our 
Journey ; and on the 14th of Fane we 
Arrived at the Work-Houſes of Iron and 
Copper at Xe»g/s. That Night likewiſe 
favour'd our purpoſe ; and we faw the 
Sun from our Boats on the River, three 
Diameters of its Body above the Hori 
ZON. 

The Situation of this TREE, is betwen 
the Confluence of both Rivers , - whoſe 
right Branch 'owes its riſe to the Lakes, 
Streams, and Mooriſh Places it Lapland, 
" and thence from Swadawara, and per- 
haps further by ſeveral bendings thro* 
Monier and Kengis ; but the lett is exz 
cluded from the Weſtern ſide, and the 
Lake Zorne, ſituate almoſt in the Con- 
fines of Norway, and is here precipitated 
with that violence thro' the rops of 
Mountains and broken Rocks, that the 
fall of the Waters near theſe Work-Hou- 
ſes ſor Metals, 1s s eſteemed to be 36 Feer 
high, 
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| high, and that with extraordinary Nole, 
and vehement Impetuoſity ; but it gives 

an excellent advantage to the ſaid Work- 
Houſes, which are fo placed, that where 
the River hath a turning to the Weſters 
Bank, it is not reſtrained with the Wears, 
tho' they be of conſiderable bigneſs; nor 
can it go over the top of them, but runs 
with a free Courſe, without any Cata- 
rats to the oppoſite Bank. On. the 
15th Day, being troubled with vehe- 
ment Cold Winds, and moſt boiſterous 
Weather, we took the heighth of the 
Sun, amongſt the interſperſed Clouds, 
with an Aſtrolabe ; and at length, at Ten 
of the Clock 15' looking for its Altitude 
with an Aſtrolabe, the Calculation be- 
ing taken off, we gueſled the Latitude. 
of the Place to be ſcarcely more than 
66* and 45}, altho the Sun there in the 
Night Time ſhows it ſelf fo largely a- 
bove the Horizon, and makes its Day 
long enough, and with an ample Cir- 
cuit. . And here, when we were delign- 
_ ing to go further into Lap/and, by the 
right Branch of the River, which ſeems 
to lead ſtrait to the Northward, the In- 
habitants declared, that it was not in 
the 
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the Power of 3, to- perfortn fuch 1 
Journey in Summer ; for all Journeys 
into North: -Lapland ought to be made in 
Winter ; but altho* the left fide of the 
River was alike open, as before for the 
Boats; yet it ſeem'd to us to incline too 
much to the Weſtern Shore ; ſo that it 
was of very little uſe to us, from that 
fide, to proceed one degree further ; 
therefore ſuppoſing whiat we had already 
found out to be ſufficient for the Lovers 
of Aſtronomy ; and conſidering the ac- 
count of our Time, becauſe we were 
{tinted to narrow Limits in the Journey, 
and had not as yet perform'd all that 
was to be done, we reſolved to take our 
Courſe homeward. 


Tum verb-naut@ incumbunt, & littore 

farvas | | 
Deelacunt ſurdo naves ; watat unita cari- 
nd. 


At our going away we had great pleaty 
of Metals, which with great Care are. 
drawn out of the Metallick Veins of 
Lapland ; and thoſe rich enough in Cop- 
per and [ron, and yet not carried out 
With- 
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_ without great Charges, and very mighty 
Riſques, thro' the Precipices of Waters 
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And ſome pieces of the Magnet were 
preſented to us, taken out of the fame 
'.-Iron Mines, which we carried home 
| with us. The Loadſtones there have 
very little force; and yet in one of 
them, which I ſtill keep, I perceive it 
daily encreaſes, and I hope that they 

will augment in time, being arm'd. 
Magnets are found in the Iron Mines 
of Sweden, and elſewhere ; but thoſe of 
Lapland excell in Force all that ever 1 
had the Fortune to meet with. I paſs 
by other things, which we ſaw, or were 
related to us, leſt 1 ſhou'd ſeem to give 
an Hiſtory of the People, which others 
have beforeevritten: And now being 
gotten into our Boats, we no longer, as 
before with our Boat. Poles and Spreads, 
follow'd the Courſe of the Shore, but 
keeping the middle of the River, where 
it was moſt Rapid; the Rowers doubling 
their Strokes, we ſtrove at leaſt to _ 
2te, 
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late, if not to outdo, the ſiviftneſs of the 


Waters ; this was abſolutely neceſſary, 
leſt the Impetuoſity being ſwifter than 
the Boats Courſe, ſhou'd fill our Boat with 
Water, and fodrown it with its Waves, 
eſpecially when the Waters a head of us, 
being : roll'd with the greateſt violence 
amoneſt the ſharpeſt Rocks, Whirlpools, 


and deepeſt Gulfs, returning with like | 


force, ſhou'd meet the Head of the Boat, 
and ſo detaining it'as it were in a Whirl- 
pool, ſhou'd appear altogether to over- 
ſet it. Jn theſe Streights we were fen- 
ſible 


 Quantoque ratem gui temperat anteit £2 


Remigs officium ; quanto Dux milite ma- 
- -f8Þ. | | | 


By ſo much more was the fifery placed 


in the Pilots of our Boats; for they 


Steered with that Skill am@ig(t the un- 
ſeen Shoals, that we were ſo amazed 
and aſtoniſh'd; that when we were deli- 
verd from Dangers, we cou'd ſcarcely 


believe . our ſelves to be in Safety; but |: 


their Art appeared .ſtill more, and eſpe- 
"tally in ſome certain Places. Thoſe 
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that are "the moſt Experienc'd 'in this 


Voyage” will witneſs, - that there are 
ſome Precipices of this River , where 
the Boat is toſfed+up into the Ait for the 
ſpace of ſome Feet, the Pilot Steering 
in the ſame manner, until it is again in 
the Water: | And this whole Voyage 


from Xengis tothe City Torneo,” which 
|\flows with- one continued Channel, re- 


ves 29 Rivers, one of which makes « 


| whole Swediſh Mile in breadth ; the o- 


ther being leſs,” recompence their ſmall- 


neſs by the violence and ripidity of their 


Waves.” Neither can they be paſſed at 
afy time, except by the moſt able Boat- 


men of the Place ; and itrone of the Ris . 


vers, 'altho* the Paſſengers are expert; 


yer they Hire an Inhabirant to be Pilot, 


but which is wonderfut, for two Far- 
things only; venturing his Life ; certain: 
iy a great hazzard, as we have ſome- 
times beheld fron the Shore with hors 
tor; but neceflity impoſed that Law oft 
them, fof this is the King's High-way, 


_ | and the only one for thoſe who pafs into 
Lapland for ſometime in the Summer ; 


+4 the Inhabitants who dwell near the 


River fide, and thoſe _ very few,as they 
hve , 
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live for the moſt art. by. catching of | 


Fiſh, never Inhabit in any: other place; 
ſince beyond the Shore fide, for, a long 
Tratt, all: the Lands are. uncultivated 
and horrid ;| and. they are contented with 
a little Ground, where-ever. any place is 


found fit tb. be fowed ; neither do they. |. 


break it up with @ Plough, ar Plough 
with Oxen or Horſes, . but. by digging 
and Spades. temper and bring the- Soil 
into order by the Labour of their Hands, 
But at our return, we were carried by 
ſo fwift a Courſe, that we came from 
Kengts to Torneo, a Voyage of 16 Miles, 
in lefs tharra day and halts time, There 
we immediately obſerved the Diurnal 
and NoQurnal Sun, trying whether the 
Obſervations again made did agree with 
the: former ; _ but becauſe it was many 
Days after the So/ffice, this after Care 


was of little advantage. Having therefore |. 


once obſerved ' the Meridian Altitude 
of the Sun onthe 18:h of the Month, we 
perceived it - to: have decreaſed to 47*. 
45; and yet from the declinatian of that 
time gave the fame elevation of the Pole 
with our former Qbſervations, + 


And 
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And now, Courteous Reader, you 
have wherewith you may exerciſe your 
Wit, by enquiring into the true Cauſes 
of theſe Apparitions. We have given 
you Materials, make uſe of them as 
ſeems fit to your Judgments ; but by 
' your leave'wt interpoſe ours alſo, moſt 
freely ſuffering every one to abound in 
his own fence. What therefore apper- 
tains to owr NoGturnal Obfervations, and 
the trite aſcenſion of the San above the 
Horizon, becauſe it cannot be under- 
ſtood by all without the premifed Do- 
darine of RefraQtion, which is the' moſt 
ſubtif part of the Science of Opticks, we 
will' briefly lay down -.ſore- things for 
the'uſe of Students, whereby they may 
with greater caſe take our Demonſtrate» 
ons. | th | | 
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The Neem of Refrattion. 


| Any are the Arts and Griences 
| 1N which owe their beginnings to 
Chance ay; Fortune ; which: weu'd: be 
long and difficult to reckon, ſince their 
firſt Originals are enknown, agd their 
Progreſs made by little and little, which 


renders us doubtful both of the Order - 


and Manner in which they began. Firſt 
of all it is very. certain, that-we learn 
by Experience, that the Rays which 
proceed from any viſible Body, if they 
fall -frem- a more denſe Body upon a 
- more rare, or on the contrary ( which 
Philoſophers uſe to term a different Me- 
dium) 


: Eg7 ? 
1 diam Y:at this Entry the Ray. proceeds 
no more ſtrait forward, but is Refracted, 
and in its paſſage gets another way dif- 
ferent from the former. This Aſſertion 
1s proved many ways ; but leaving the 
more fubtil, we will explain it in a vul- 
gar way not unknown to all People. 
\ Let ſome bright Piece be 'pur into an 
empty Veſſel, as Gold or Silver Money ; 
whereby the ſplendid Ray may more 
eaſily repreſent the image to the Eye ; 
then let him that makes the Experiment 
go ſo far from the empty Veſſel rhat the 
Money being at the bottom is ſo covered 
with the Edpes of the Velle),that it cannot 
be diſcerned, let him ſtay in that place, ' 
and order Water to be poured out of a- 
nother into this Veſſel ; which being 
done, the Money will appear through 
the Water to him in that Poſture, being 
inconſpicuous before ; and that ſo much 
the higher as the Water is put 1n in grea- 
ter plenty , by which it may be under- 
ſtood, that this viſive Ray between the 
Money and the Eye is only Refradted 
. 1n the higheſt Superficies of the Water, 
ſince a right Ray cannot be carried to 
E 3 the 
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the Eyes, remaining in the ſame Poſture, || 
from the Money, by the Opake fides of 
the Veſſel: 'The reaſon is'the fame, when | 
an Oar ſcems to be broken in the Water, 
where no other Cauſe can þe{ given. of 
this Fallacy of the ſight, -than the Incli- 
nation of the. Ray of the things ſeen, 
from that fide in-which it. enters a difle- 
rent Medium, Wherefore fince the 
Solar Rays are right Lines, it is doubted, 
not without cauſe, if the Sun, and ©6- 
ther Lucid Bodies in Heaven,, be 
any where or every where diſcerned in 
their true places; but ſince itisfor certain 
obſerved in the Eclipſes of the Lumina» 
ries, that the places of the hidden Bo- 
dies,. both true and apparent, ere: difte- 
rent not only by reaſon of the Paral- 
Jaxes, but alſo Refractions, the itrongeſt 
Argument of Aſtronomical Truth , and 
beſides, ſome other Obſervations moſt 
deſerving Credit, rakes - away all 
Doubts. 
Since therefore, by conſent of all Men, 
it 15 evinced, that the Air is neareſt rhe 
Earth, whoſe Particles going out from 
the Earth are the Cauſcs almoſt of all 
7 the 
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- the Vieiffitudes which happen toijtfrom 
natural Motions; and wethink do ſearce- 


by. exceed,' or inet much tranſcend, the 
higheſt tops 'of Mountains {and that is 
it which -we calF the 4tmeſphere)- but 
next: to this the Ftherial Air ſucceeds, 
diffus'd through the whole Univerſe, in 


which the Sun, 2nd fixed Stars, and all 


Pianets'are moved ;- and yet there is not 
the fame tenuity and purity of both of 
them : For the Ftherial Region (the 
fpaces of Shadows which proceed either 
from the Earth, the Moon, or Planets, 
or Comets excepted) is wholly in rhe 
Rays: of the Sun, and Stars ; and is fo 
ſplendid, -that at Night-its ſplendor may 
be perceived by us, dwelling in the ſha- 
dow of the Earth, altho' the Interval be- 
twixt us and the fixed Stars be ineſtima- 
ble, by which this Splendor, with the 
difference alſo of Colour, is tranſmitted 
to us, but isalways open to the Rays of 
them, except when 'tis obſcured by rhe 
Atmoſphere, but the Air ſwelling with 
ſmoaky and thick Exhalations, drawn 
from the Terreſtrial Globe by the _ 
of the Sun, and ſubterraneous Fire, a 

E 4 plc 


«< < % 
cording to- the meaſure of the Matter is 
ſometimes thicker and ſometimes thids | 
her, both in-divers, and: in one and the |- 
ſame place, but at: diyers:times, to wit, | 
that Matter, being rarified or compref- 
ſed, which perpetually aſcends from the 
Sea or Earth, and its Superficies ſome- 
- times takes up a greater, ſometimes a 
leſſer part of Ather, which Viciſſitudes | 
we prove by ſeveral Mechanical Inſtru- 
ments, Hygrometrical and Barometrical, 
and from thence alſo determine its true 
Altitude; and we daily perceive by the 
diſpoſition of our Bodies ( the fick and 
weakly eſpecially, and who have any 
crude Wounds, confirm this Truth more 
certainly than any A/manack) that the 
Ray entring into the Armoſphere is vari» 
,ouſly determind, nor cannot go for- 
ward in ſtrait way, according to its 
- thickneſs and condenfation, no other- 
wiſe than a Leaden-Ball obliquely ſhox 
into the Water, on its Superficies, re- 
cedes from its firſt direion, loſing ſome 
of its ſtrength in paſſing through a dif- 
ferent Mediam; or as a Nail driven 
through two Boards, not contiguous e- 
nough, 


(57) 
+ | goveh, acquires one determination in 
intermediate Air at the end of 'one, 
i[- and another at the entrance of the other 
| Board; theſe things being more largely 
Premiſed than was intended;-we will, 
a rude Scheme, delineate the Re- 

| fraQion of the Sun. 
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Let 7, be the Center of the Earth, 0. 
the Eye on the Plane of the "Earth, 
A. B.C. the Superficies of the. 4:mo- 
ſphere, where the more groſs Air i ſe- 
parated from the! thinner ©. Mtber. 
. EF. D. G: the Orbit of the Sun. 0, B.D. 
the right Horizontal Ray to the Sun ap- 
pearing in D. Now it is certain that 
no Celeſtial Body can appear to the 
Eye, placed in 0. before it ſhall come to 
the Point D, And further, beceuſe Ex- 
perience teaches us, that it appears be- 
| low O. B. D. that cannot be done ex- 
. cept by a Ray Refrafted ; for. this Ray 


 wou'd fall ſooner on the Convex of the _ 


. Earth's Globe, than upon the Horizon» 
ral Line O. B. D. and fo ,that Body 
vou'd remain inconſpicuous, the Ray - 
- S. B. falling from the Ather into-a 
more. denſe Medium, to wit, the Atmo- 
ſphere 4A.B.C. is Refracted, and in one 
part of it repreſents. the Line B. O, 
' when otherwiſe it wou'd have been pro- 
duced to R. if the Medium had been 
the fame, but not: to the Eye, O. Hence 
It is certainly concluded, that the Sun 
appears on the Earth, ſometimes before 


its Riſing, when it ſeems to be difcern- 
ed 
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by 0s in an Taba Line, Q. 


Z.D! 


"But beomuſe 367 is ; manife, a the 
nature of” pt 2 pach is a. and that 
the: 'Rays -falling-- perpendicularly upon 
the Superficies of fp "rome Fe fron [ 
not Refradted, as if the Ray from E. 
ſhou'd fall upon the Atmoſphere 2.-it 
reaches to the-Eye 0, diretly and with- 
out any. Refraction ;- but thoſe which 
fall obliquely, are 'by ſo much the more 
Refracted, by how much the more they | 
recede from the Perpendicular; hence ir 
is manifeſt, that the Celeſtial Bodies, 
nearer- to the Horizon, appear under a 
provier *Refraction, and therefore appear 

igher than the more remote, which 
come nearer to the Perpendicular. Hence - 
_ the Rules of Refraction are by the Ma- 
thematicians derived to a certain De- 
gree,.: for' the Sun and Moon, even to 
the Degree of -38 Altitude ; but for 


the fixed Stars, but to the Degree of '|' 


20: Which Rules would never fail, if the 
diſpoſition of the Lrmaſphere was every- 
where” the ſame ; but this variety is not 


”y - in 
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in rhe.leaſ tobe neglected, becauſe chat 
Reſſaction no 10: all. Parrs of: this 
equal; but is 6 49 be grea 
rex.ig places nearer to the Pale chankher 


which js in' the -more- remote, which 
may. be- confirmed; by the.'fole Experi- 


| ence 'of the Holanders ;* and that Ex- 


ample is wont. to be produced; as moſt 
true;: by all, even; the moſt exctllent.of 
Mathematicians, ,fince there re, byb: 4 
ſew. Obſervations .in Places near ,t0) the 
Pole, which we, may. uſe in examining 
the- \ Phatwomens's for the; Datchy' Me 
tering. in Novg Zembla faw. the Bedy, of 
the Sun. above the Horizon, at the time. 
when it ſhou'd-have been, four Degrees 
belaw-.the Horizon, -which certainly is 
a Paradox ; for by this reaſon the;Hori- 
zontal: RefraQtion ied too much. be- 
yond' the. ty. commonly allowed p 
in the Tables.of Refractions. :.- . © .- 
Very: many therefore not undeſer- 


| 3 vedly. fuſperted this Obſervation: of .the 


LLVES Are 


compelled. to conl&; t 
vers, were. Learned in p< -fo 


that «hey cou'd not -commit ſo-great an 
Fo . Error 


(2) 
Ewdrin their Obſervacidn,' Certainly 
m— _—_— wil of the Time by a cor- 
| —_— Bl thay Hit by 
Dy anMour-Glaſtof Twelve Hours; 
_ 4 ffs the conjunttien of the Moor dhd 
| he rt obſerved" by rhe; by which 
| with Z wides; they found 
ITT vitade of 4 Place. "'This 
| related more at 14rge, ſay they, 
eſt @ay-ſhou'd donbt'! of 'the' Truth of 
ctis Obſervations, ſircc they all ſeemed 
C—_ the Opiritoh of rhe Ancients | 
Modetns, the Order of Na | 
ture, the” routidneſs-of -the Earth' and | 
Heaven. From whith the more celebra-/ | | 
ted : Mathematiciuns gather, that ' Re- 
fractions are 6r teſfer in the very” - 
jr > regs according to the denfity 
or tarity of Vapouis, and eſpecially a- 
bout the Northerw fide of the World,they” 
increaſe and augmeiir by 'reaſon of the 
thicker Air- "1 That: not : pct give 


ny aſerſtto their Opinions; for in'our 
NoQurtal- 


Obſervarion foviewhat hap- 

ether like it; for let the 
itElevariorof the Pole at Torweo, 

65% m7 - that being taken from a þ > nf 
rant 


( 63) 
drant go", gives the Complement of 
the Elevation of the Pole, 24*. 17. now 
becauſe the Obſervation was made about 
/ the time of the So/ftice, the Sun being 
in the beginning of Gezcergif the Declna- 
tion of the Echptick, which is zonly 
23". 30','be taken from it, the reſi 
will be 47' for the place of the Sun be... 
of the Horizon. 


F 


"% 
%, 
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- Let PZ LQ, be the, Aſ{crzazan at 
Torneo in. this;Diagram,, P.L. he Axis 
of the World, ZZ 2. the Squator, {7 
KR, the Horizam, #E C. the*Bechptick, 
the Angle 0.8. the Elevation. of the 
Pole, R = 0 Quaits Complement, CO @ 
ſhall be the Declination-of the Eccliptick 
ROQ—C0:0=ROC. thats 1s-t0 
fay; the place of the Sun ſhall be: 47% be- 
low the Horizon, Q EZ D. 


., Now becauſe the Diameter.of the Sun, 
at that time.of; the Vear is ſuppoſed by 
Þs,, about 30". to. which the-Horizontal 
Refraction may be equal in the,Opinion 
ff thoſe who think the Zychonick Tables 
of-Refractions ,are greater than they 
ought, by reaſon of his aſſuming the 
guns'Parallax too bigg. Let it be either 
-by his Table, or that of Lansberg, 34' 
for the difference is ſmall in either. of 
them, the Sun ſhall be. Kill depreſſed be- 
low the Horizon, altho* it ſhou'd ap- 
pear 1n 1ts Center, being Elevated above 
the Horizon, three fourth Parts- of its 
Body, to wit, 22' 30". Since there- 

| F fore 
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ſore there is fo x oreat 2 difference be 
tween Diurnal and , Nocturnal Obſerva- 
ton, 4 Follows, - that' here the Hori- 
2dntal [Refrattidns "te fir greater than 
in ttioſ& Plices 'Where the forefaid Tables 
were' made"? but to"fortti's an Exact R 
for thenn'is "ah bhard- Work, and' of 't ho 
few Years, "as We leai n * Nh? Tychoss 
Tables; Compoſed by": * long uſe. fi fro 
rhe Riſings, Sittings, and Cota 
of the- £4 Stars!" Wo 2 


And further it appears fyom this 
Obſervation), "that py y" who” fhce 
Tornes beyond the 66" Degtee 'of at 
tude "are miſtaken. For If i it be latd- 
down tobe : Ghly' 66* 30*. then Wi : 
== go*==x3" 30". ” But when this g1 

ber is the'Dedlination ir (elf of tO BY 
cliptick,” by this Hypotheſis" the” Si 
Will alfo be Elevated 'on©balf above ws 
Horizon, without Refraction, when its 
Ceriter'is ih'the Horizog'it felf ; but ad- 
ding' 'tHe vſaal Refſaiihn, the” inferioty 


LifnÞ' 'will be "ElevaredSat *7orneo, ' a- 
bove 19” which Fre onfadids Ob: 
yations: - 7 


In 
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I the little Cottage Pelo, where 
we ſaw the Sun at Night two Diame- 
ters, or 60 Minutes above the Horizon, 
by Zycho's Rule of Retractions, which 
makes the Refration 34' in the Hori- 
zon, and in one Degree above the Hori- 
zon 26', it is eaſily concluded, that the 
Sun is diſcerned in its whole Body with- 


| out wa, cm for the Sun being eleva- 


ted two, Diameters or 60 Minutes above 
the Horizon, its Center will poſſeſs” 45”. 


a in that _ let the Refraction 


be proportionable to 34' and 26: or 30= 
to the Diameter of the Sun, therefore 


'Iits lower Limb will appear without Re- 


fraction 15! aboye the Horizon ; but if 
we aſlume, as-it is fit, a greater Refration 
ſome Particles of the Solar Body will 
allo. be eleyated in this place by Refra- 
ion : But at Aergis, where it was 
iſcerned in three Diameters of -its Bo- 
y, it appears by what hath been de: 
monltrated, that the Sun was ſeen with- 
Mr any Refration at all, to which end 
ve - are Willing to delineate in one 
heme, the NoQurnal Obſervations, 
— F 3 - which 


(68) 
which we had at that Seaſon in three |. 
Places, that the inexperienced 1n Ma- | 
thematicks may judge more rightly of 
them, and underſtand their true and 
genuine Senſe. TROS 


| * 

Let 7. be the Globe of the Earth, 
B FG. the Horizontal Line, # 4 B 
C 7. the' Suns Orbit, FED Z. 'the 
Quadrant -of the Atmoſphere, &. the 
Eye in an Horizontal Plane, CDG 
BEG.' A EG. 'the Refrated Rays, 
AGF. the. Angle of 47 Minutes, the 
reſt ſucceſſively leſſer ; -for the firſt 'of 
the Sun obſerved at 7orneo is under the 
oreateſt Refration ; the ſecond at Pellp 
a little leſs ; 'the laſt at Xengzs, leaſt of , 
all; whence. it -follows,' that the Sun. 
ſeen by Refrated Rays 'in the Points 4. 
B. C. does not make the Lines F 4. . 
E B. DC. drawn from the Points of 
RefraQtions Paralle], further it is clear | 
that 'the Sun at Zorreo in D.- was below 
the Horizon by Refraction at- 4. but 
being Refracted at Pe/o from E. to B. 


D.> 9: - 


ewo 


| 
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Noll 
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two Diameters, or a whole Degree 4- 


bove it in Z. Laſtly, being RefraQted 
at Ac 


Opinion, who there"g/ſo, for the firſt 
- Days of July, confeſs LE Sun ſets 
Hot;-ahich Argument I d6,not bring, 
but only robable; for it'is known 
from the forefajd Obſervation 'pf the 
Fhllanders in Nova Zembla, that, they 
in the ſame Altitude did not yet ſea, the 
Sun for ſo many Days yfter it ceaſed\,to 
riſe; and therefore this appearance might 


for (as different Liquors m 
RefraCtions, and a greate | 
of ps encreaſc aH 
or. more den m 
I Eons: How. gud 


i , their Voyage to the Northward, 


90 the 24th Day of January, 1597. but, 1 
fay they, as for what” relates to the 


Matter it ſelf, as God is wonderful in 
his Works, ſo we refer it to his Omni- 
potence, and leave it to be diſcuſſed by 
others, 


s from F.toC. it was really a- 
bove t e Hoxizontal Line ; the Expert- 
ence of the In alyrants confirms this 


oO =, om AADpy mo 


| the. Z2b-, | 
landers admired this, ther Wards-prove - 


EY) 
> THI 
others, viz... That the. Sun under the 
foreſaid -Altitudei, of 76 Degrees. diſap- 


| | peared to us, on the fourth of November, 


- and on the 24th .of Janyary was again 
; [ſeen by. us. For the: reſt, there is no 
doubt . but -a.. right Judgment may". be 
made Afſtronomically from the Altitude 
of the Sun of its ftay above the Horizon, 
even ...not; attending to .Refrafions, 
which alike diſpatch this buſineſs ; al- 
tho' in the determination. of Climates, 
T do not ſtill deny that it is. Controver- 
ted amongſt the Mathematicians, whe- 
ther any notice..is, to be taken of Paral- 
laxes and. Refractions , ſome. aſſerting, 
'and others denying it. _ But waving 
theſe things, and neglefting Refrattion, 


.y the longeſt Day in Xe»gis is found to 
4 be of about 30,of- our Days, by the ſole. 


| Calculation of Climates. 
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the Elevation "of it 4./B., B.C. the © 
laſt Parallel in which the Sun is car- | 
ried above 'theorizon ; FIZ 7,” the &#- 
quator -B. N! the' Horizon, B." L. 7. 
the Angle of the Complement; E.L. ' 
of * the Pole, E. F. the Tropick of. ' 
' Cancer, 6. &. the Tropick of Capricorn, ' 
E. 6G. the: Ecchptick , D.'the "Point | 
where the Eccliptick cuts' the Parallel * 


B. C. which Arch being doubled,” gives *] 
the place in which whilſt the Sun tar» ©: 


ries, by aſcending- to the Tropick, and ' 
again deſcending ' to-' the-Parallel, it 
does not reach. the Horizon; 'but that * 
whole Line will not ſer. | 


The reaſon 1s the ſame 'of* any place - 
within the Ardtick Circle, according to 
its different Latitude, even to the Ar- 
Etick Pole, that the Sun Yearly does 
not riſe or ſet for ſome Days; and by ſo 
much the more as the Places are nearer 
to the Pole; ſo that in the place of the 
Pole it felf it does not ſet for an whole 
half. Year, and does not rife all that - 
time 


(74) 
time in the place oppoſite to it, but in 
the furtheſt places follows the Courſe of 
the Tropicks; for the Sun being in the 
beginning of Canger, as it does not ſex 
there, ſo, 1q the beginmngat. Capricorn 
it doghfAot riſe, but only ſweep 


- 
- 


the Ho- 
riz$:; but it will riſe or ſet in all ether 
F$1nts of the Egcliptick, all which nt: 
Fe eaſily underſtbod from what is 
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CHAP. V."' 


of the Conſtinim of te Fright 


Zone. 


Aſtly, We muſt not omit, that all 
the time we were at 7orzeo, and 
the further places, we were Periſciz's 
for ſo long as the Sun did not ſer. to us, 
the Shadow was carried about into all 
Parts ; and the Sun being in the upper 
Semicircle of the Merid1an, it was ex- 
tended towards the North ; but being 
in the lower towards the Sourh, but in 
fo little an Elevation of it to the Norzh, 
the Light of the Sun cou'd not ſhow 
the Hour of the Night on our Dials: 
Without doubt as well by teafon of 
the Paralleliſm, with the place of the 
Dial, becauſe it was ſcarce above its 
Plane ; as alſo becauſe of the thicker 
 Vapours about the Horizon. There 
” 5 


(76) 
is ſome difference between Obſervati- 
ons made at Land and at Sea ; fo that 
even tliey who are in a leſs Latitude 
| of place, ſee the Sun all the Night, 
which very - many Inhabitants of We- 
ftern Bothnia confirm to be true to 
their” Knowledge, in the Cities of 
. Bithea -and Buhlea, and other Mari- 
tine Places ; for beſides that, the Hori- 
zon ſeen upon the Waters is even, be- 
ing hinder'd by no Inequalities, which 
' at Land the Mountains or ' Trees uſe 
to make. I alſo think, that RefleQtion 
comes neareſt to Refraftion, which be- 
ing joined in .a double manner, repre- 
fents the Species of the Solar Body, no 
otherwiſe than happens in Looking- 
Glaſles,. where the firſt RefleRtion with- 
out RefraRion, is made in the poliſhed 
Superficies 'of the Glaſs, but the other 
in the. bottom of it, in its filed bot- 
tom, but with Refraftion ; which Com- 
poſition, except you take heed, ſhows 
ro you one. thing ſometimes falſly, un-, 
der a double Image, or ſomewhat greg- 
ter than it ſhou'd be ; and_ further, ma- 
ny things may be Objected about, the | 
| art- 
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Maritine Obſervations of Peaſants:; and 
we very often want the Confirmation 
of Fiſhermens Sayings, who being ac- 
 cuſtomed to ſpread. Probabilities for 
Certainties, ſometimes both egnegiouſly 
deceive, and are deceived ; yet we will 
admire it the lefs., . becauſe Mathemati- 
cians, as well in their Celeſtial as Ters 
reſtrial Obſervations . have ſomething 
that is Human in them. -. - 112 £1 


 _ Io the Frigid Zone, - and”. its 
Neighbourhood , the ſtay of. the: Sun 
above the Horizon, brings this Advan- 
| tage to the Inhabitants, that the Corn 
 1n thoſe Places ripens in a ſhort time; 
for as we have heard from the Husband- 
men in-fertile and fruitful Years.,-not 
above ſix or ſeven Weeks are required 
amongſt them, from the time of Sow- 
ing their Corn until Harveſt, we made 
no difficulty to ſuffer our ſelves to be 
perſwaded of it, when the firſt Sowerg 
as we. went, was in the City Zorneo, 
and the Barley ſown: in the beginning. 
of June, or the 16th Day of the/ fame 
Month, was grown beyond ExpeQati- 


onz 
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ny ; ol a Grafs, which as we paſſed 
places of '#eftern Bothnia,- in 
begun ing of Fuxeghad ſearcely come 
out ts Statk,' at our xeturn, after four 
_ Weekikas Mowed:' But this Advantage 
is folk ved b y another Diſadvantage ; for - 
che: Corn is liable *to.much danger from 
the Cold, \in-this:fo' ſhort a ſpace*of 
time; "for if ir do' but happen about 
the time. when it ripens, or when' they 
hope it ſhou'd ripen, that the Dew or 
Froſt falls pon it in- the Morning, it 
hafts-4hei Grain, and wholly deſttoys 
k; which Miſchief ay cannot other- 
wiſe prevent, 'than by cutting. the Corn 
unripe, before it fo ſuffer. Even then 
they*did! conjeRture, that they ſhow'd 
experience: this Year the fame Damage, 
fot -yichout the greateſt prejudice to 
them ; and the event ſhowed that they 
wiro: not Falſe Prophets”; A4or afth6* 
they:ſaw'the Cold'ts be near, yet tlie 
Com Was not thef come to' hd Matus 
rityy\as-it cou'd' be expoſed” to'any \in- 
epnvenipnce- by" the * lolence © o 
ADLY "aha ge 1 IDES 


"Ie 


(29) 


But. here. is.one. thing which I wou qa 
have my. Courteous Reader - to obſerve, 
that the Nature "of theſe. Northern 

untries. is not. altogether to . be, eſti- 
mated from the Intemperateneſs: of this 
Year, ,for . the xxeſent. Year exceeds all 
others that are ,paſt in, the. Memory. of 
Man, B, or. the. ſeverity ,of the Seaſon,s 
| ere are, very; long lived Men; 
lates who .lometimes-/live to. an 
and.:more- Years ; :but.not one 
ound Amongh them who cou'd 

I that Thunder is ;;ſo much as 
= dean in.ghe Year, and eſpecially 
DAPPENE Foley to preſege ſomes 

8 pal: And it is-very remanke 
when. zONr ; mot Serene; King 

jews ? He dgke Blaces, the Year he- 
Os the Inhabitants never | ſlaw a more 
eafant Time, as if the Countenance 
of Heaven was cempoſed for Mirth, 
oo Lord of the Country being pre- 
bl 


+ 
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' AS for whit Sihr a3 cue* Tflarids of 
the "Bothnick 'Sea,, they! underwent "a 
different Fortune! ; for 'as\ we' went 
. frotn. Torneo; to' the Pariſh Calzx\,' in 
our” Voyage on the' 1975" of Fund's 
at out Arrival at forte little" Iflands, 
we there perceived” that” the 'Soil yh 


not. yet freed from' Cold; nor did 'the 
Birch>Trees, which" We very”! Ta W. 
in that place, ſhow any" fign of Green 
neſs; when: yet in "other 'Places''be 
yond Sea; they abotnded' with their 
ripe -and full grown Leaves ; ' and*we 
know; that" this 'is 'not alſo unufilaf 
in_ other Countries, 'fince in Ja; JEL 
whilſt che': ſharpeſt Winter” pur err, 
and the Snows and" Rains" continually 
fall, other-Conntries of Afea and Eu- 
rope, ſituated under. the, fame Climate, 
are not ſenſible of the' lame hardneſs 
of Wane: F- ©.90 
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_ :; And Novg ;4/6jon, being, ſituated a- 
bout Forty Two Degrees North Lati- 
tude, when Drake the Eng/i/h-Man 
firſt Arrived there, he found the Moun- 

tains covered with Snow ; and the Z- 
- g/iſh were ſo troubled with Cold in 

the Month of - Fuze, that they were 
forced to go from it. Other Iſlands 
alſo lying in the Ocean, are reported to 
be liable" to theſe Inconveniencies. | 


At Night, between the Nineteenth 
and Twentieth Day we ſaw the Sun ſet- 
ting in Ca/ix at Eleven a Clock and 
Twelve Minutes, tho*--the Horizontal. 
Plane, by reaſon of that unequal part, 
_ ah which it looks to the North, ſcarce 
. Iy permitted us to determine its true 
ſetting. We tryed the next Day to 
take the heighth of the Sun ; bur this 
hope vaniſhd amongſt the - Clouds. 
As much as we can judge from our 
Journey, and the Sun's ſetting, the La- 
titude of that place can differ bur little 
from 7orneo , ſince the Church in Ca- 

G | lixy 
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{ix, where the Obſervation was taken; 


ſeems to be ſituate diretly to the 
Feſtward of it. 


CHAP. YL 


The Latitdes of Plices obſerved m 


OH7 Return. 


\N the 21/7 we obſerved in the 
A . Old Town LZablca, the Meri- 
dian Altitnde of the Sun, and thence 
gathered the Latitude. of -the Place to 
be 65 Degrees; ahd 25 Minutes. And 
the Declination of the Magnet from 
the North to the Weff, to be about 
Six Degrees. That City was Founded 
in the Year. M DC XX I. where there 
is ſtill an Old ' Church, yielding to none 
ia [that Country, for Struture and 

fs; but for a more convenient 
Sit uation: New Zyhlea was Built nearer 
to the Sea, in the Year M DC XLIE 
G 2 but 
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but by the Careleſneſs of the Lapland- 
ers, kindling a Fire in the Neighbour- 
ing Wood, was Five Years after, toge- 
ther with the Wood , deſtroyed by - 
Fire; nor was it Rebuilt more Fortu- 
nately after ;. for in the Year MDCLIIE 
it was again ruind by an accidental 
Fire, and from thoſe Ruines, became 
{ach an one as we now fee it... 


On the 24th, in the Old City Bzthea, 
we in vain hunted after the Meridian 
Altitude of the Sun, the Sky being 
thick ſet with Clouds, wholly hinder- 
ing our Deſign ; and therefore:'we went 
the next Day into the Neighbourhood, 
to ſearch for it. This Old: City was 
Built in the Year M DCXXI. but at- 
ter it was caſually by. Fire reduced into 
Aſhes in the. Year MDCLX VI. for 
ſome time the Rebuilding of it was de- 
ferred, until ſome freſh Privileges and 
{mmunities being granted by His Moſt 
Serene Royal Majeſty, they might un- 
dertake the. Buſineſs. But ' the New 
City then beginning to be Built, is di- 
Rant half a Mile from the Old, _ 

| itu*- 
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fituated «nearer to the Sea, for a more 
convenient Port, and convenience of 
exporting Merchandizes. 


The next Day, in the Pariſh of 
Schele/ta, near to the Church, we ob- 
ſerved from the Meridian Altitude of 
the Sun, the Latitude of that place to 
| be 64* 37 and the variation of the 

Needle to be equal to the former. 


On the 26h and 27th Days we did 
nothing , the Air being Cloudy , nor 
was there any thing which deſerved the 
noting ; except only that the Church 
of the Pariſh Bygde, ſeems to be the 
moſt ancient_ of all the Churches of 
the Norlands, provided the Inſcription 
which appears in the Front of the 
Church, be genuine, and fets down 
the Year of Chriſt, x169. Yet the 
Chronicle of thoſe Times takes away 
the doubt, which clearly ſhow, that it 
was Founded under the Reign of 
St. Erice, at which Time Religious 
Worſhip, altho' Infeted with Old Po- 
pery , Made extraordinary Progrels ; 
, Gy} And 
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And beſides, there was the Piqture of 

a; certain Religious Perſon which was 
« a in a Wood half a Mile and more . 
from thence ; where formerly. thoſe 
who were Remote from Church , are 
ſaid to have met together to Prayers A 
on Holy-Days ; but after the moſt hap= 

py Times of Religion being purged 
from the Hereſies of Papiſts, as that 
ſort of Worſhip ceaſed in our Country, 
ſo the Picture was laid up in a certain 
place of the Temple, in deteſtation of 
the Memory of that Matter, 


On the 28th in @hma, near the Old 
Temple, we obſerved the Meridian 
Altitude of the Sun , to be 48* 38-. 
And thence we computed the Latitude 
of the place to be 63* 48' but the va- 
riation of the Needle not Gent from 
the forrger. That City is ſituated in a 
more convement. place towards the Sea, 
| and is the firſt and chicteſt of Weſtern 
Bothnia ; ;.in which alſo is the Seat of 
the Governour of. that Proyince 


On 
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On the 29th leaving that Place, and 
going thro* the Borders of Weſtern 
Bothnia, which altho' it be more Nor 
therly, yet is happy in a more conve- 
nient Soil than the Countries next to 
the Soath, which abound in Mountains, 
and pive place to it in Fruitfulnelſs ; 
but the Mountain Scula in Avgermannia, 
is-Famous before all others, very crag- 
gy and broken, threatning Ruine, as it 
were to all who pals by it, for it is very 
near to the Highway. Many Stories 
are vulgarly reported about it, which 
reliſh only of Gentiliſm. Their only 
chief City is Hernoſand, being fur» 
niſhed with a moſt convenient Haven, 
and is ſituated in the Iſland, where the 
Seat of the Super-Intendant is, and the 
Royal-School, the Seminary of the 
Youth of Norland. We ſtayed there 
three Days, hoping to find the Elevas 
tion of the Pole ; but this ſtay was to 
no purpoſe, as in ſeveral other Places, 
by reafon of the Rains, and the Sky be+ 


ing covered with perpetual Clouds, 
n=. | On 
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: On the' 7th. of | Fa/y 'in the Town 
Medelpadia Sundswald, we 'endeavon- 
red to find the Latitude of - the Place; 
but - Heaven: alſo. oppos'd - it. When 
therefore all things ſeemed to. thwart : 
our Labours, which we cou'd not ſtick 
long to in one Place. for obr other Af- 
fairs; yet we {till continued two days 
not far from this City-.in. an Inn-near 
the Church Nzurunda, a Place fit: for 
Obſervations, expecting but with loſt 
labour the Light of the Sun; and this is 
the reaſon why at no Place'in Anger. 
mannia or Medelpadia we made Obſer- 
vations. 


- On the roth. of Fuly, coming to Hel- 
fongland, firſt we ſought for: the Sun's 
*-heighth in Z«dwikſwald, 2 neat City of 
that Country conveniently fituated.near 
the mouth of the:Sea ; but without any 
Succeſs, by reaſon of the imminent Tem- 


_ - Aﬀter 


_ Aﬀer- that, on the 11th. day, we at 
length found the Elevation of the Pole 
to be 61* x2' in another City of that 
Country , called Soderhamn, in a fas» 
mous Armoury built there. Thence by 
a crooked way, going to the Copper 
and Iron Mines, in our Paſſage we firſt 
obſerved the Elevation of the Pole of the 
City Gefle , being in the County of 
Geſtrefland, 1x miles from pſal, and 
is famous for being the Seat of the Go- 
vernor of that Country ; and having a 
Royal School, the Altitude was 60? 


31's | 


On the 13th. at our coming into 
Dalecarle, or the mountainous Country, 
the Elevation of the Pole was found at 
our Inn'Lomſheden, to be a little greater 
than before, by reaſon of our Journey's 
bending to the Northward, wiz. 60 * 
41' going thence through the Pariſh of 
Dalicarton Swerdfio, whoſe Church was 
firſt beautified with a Monument of a 
gilded Crown, by King G«#Favus of 
moſt Glorious Memory : Some Antiqui- 

cg 
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ties were producd here by the In- 
habitants ; let | thoſe who pleaſe be- 
lieve them i in 'a Matrer fo dubious, and 
not cotifirmed by any ancient Monu- 
ments. bY | 


On the x4th. we came to the City 
PFahlun, very famous and eminent for 
being the Seat of the Governour of that 
Country; and eſpecially being the 
richeſt in Copper Mines, of ſo great An- 
tiquity, that the Original of it is very 
uncertain and doubtful. From this 
City which we arrived at with fo many 
Windings and Turnings, we did not 
think it convenient to depart without 
- an Obſervation ; therefore ſtaying there 
ſix days before the Sky was as- agreeable 
as we wiſh'd, at laſt the grateful Light 
. ſhone forth on the zoth. of July, by help 
of which we found the Meridian Alti- 
tude of the Sun, and by it the Places 
Latitude to be 60? 32'; and therefore 
perceived this City to lye almoſt in the 
fame Latitude as Gefle. 


Aſter 
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After that deſigning to bring our Jour- 
ney to an end. without any Obſervation 
becauſe of Showers and Storms) we paſ- 
ſed the ſeveral Cities of We/tmarland and 
Hedenore, ſo well known for its Mer- 
chandize, Agriculture, and Fairs; and 
then Afwe/tafors famous for Copper 
Mines of ſeveral forts, and coining of 
Maneys; and then to So/cburg a very 
noble Place, and celebrated tor one of 
the moſt precious and ancient Mines of 
Silver. | 


Happily returning to. Zp/a! on the 
24th. of July, the Situation and Agti- 
quities of which City being deſcribed by 
others, are well known to all People; 
| but the Elevation of that Place's Pole 
is 59* 54 for ten Years, and more 
at ſeveral times obſerved by me, 
and the Variation of the Compaſs about 
eight degrees. | 
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Becauſe we were ſenſible at our re- 
turn, that our moſt Serene King was at 
Kongſor, to Review his Army, to whom 
we were to give an Account- Of our 
Expedition, we thought fit to wait on 
His Moſt Serene Royal Majeſty there g 
and therefore ſetting our Aﬀairs in Or- 
der in two Days, 'on the 27h we paſled 
thro' the City Enecopia in Zplaxd, 
and- the Cities of Arofja, Xoping, and 
Weſtmanland. | £ 


On the 28:h we came to Kongsor, 
in that moſt pleaſant place of Suder- 
»anland, to the Latitude of 59* 34'. fi- 
tuated by a moſt pleaſant River, where 
 1t empties. it ſelf into the Lake Ga/rem, 
and Malares. | | 


His Moſt Serene Royal Majeſty. re- 
ceived us at our Coming with a fingu- 
lar Clemency ; andi as we gave him 
that Account of the demanded 
Expedition, hearkged to us with a 
Countenance full of Grace and Maje- 


ſty; 
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fy; and the Moſt Serene Hereditary 
Prince, and fome of the King's 'Council, 
and great Miniſters of State being pre- 
fent, He enquired much about onr De» 
monſtrations; and would have the Reg» 
ſons of the moſt minute Matters laid 
before him ; but we wondred” at no» 
thing more, than 'that the Moſt Serene 
King being loaded with ſuch a weight of 
Empire, and perplexed with 'infinite 
| Cares, ſhou'd, of all the things which 
he ſaw or heard the Year before, in 
the Northern Countries, forget no» 
thing ; ſo that we but juſt returning 
from thoſe Places, and doing no: other 
Buſineſs, did not ſeem to have a freſh- 
er Memory of Things, Events, Places, 
Perſons , and of the Names of Towns 
and Houſes, which we beheld as if we 
were preſent, being juſt come from our 
Journey, and Inſtructed with our Jour- 
nals ;* but what need of our Teſtimony 
1n a'Fhing ſo well known in our Coun» 
try ? Thoſe whom” God hath Exalted 
upon Earth to fo high a Place, he hath 
thought fit to endue- with Divine Gifts; 
RN which 


which certainly He hath beſtowed with 
A m Hand"on our Moſt Gracious Mo- 
narca. | 


The next Day being diſmiſſed moſt 
favourably by His Moſt Serene Royal 
Majeſty, we heartily Rejoyced that 
we had obtained the heighth of - our 
Wiſhes, that our ſlight Labours ſeemed 
not to diſpleaſe our Moſt Gracious 
Maſter ; and now having diſpatched 
this Buſineſs, every one went to his own 
Home. 


Homer relates of his Vlyſſes ; 
' MG) avIgamar idev Geo 3y voou Yyva. 


But who can believe that we traver- 
| {kd fo many Cities in this Journey ; 
and Northerly waſte Part of Sweden; 
going no more than Five Miles beyond 
fengsor, thro' Hclmia, before we came 
to Zp/al. We faw beſides the ſaid Ci- 
ties Orebro, Arboga, Torſhella, Strang» 
vans, Mariefred, Sodertelus, and _ 

holm. 
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| Hake: So that in all we paſſed thro' 
Twenty Four of them in a direct 
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CHAP. VIL 


The Figure of the Earth, Variation 
of the Needle, and difference of 
Refraftions under the Pole and 


- 


OW altho' in this Journey, but 
a little may ſeem to be Remark- 
ed, which may pleaſe a Curious Rea- 
der ; yet there are ſome:Things, which 
amongſt Juſt and Learned Criticks, will 
at leaſt Excuſe, ' if not Commend: our 
Labour ; for as to what concerns Cho- 
rography, that by Command of His 
Moſt Serene Royal Majeſty, is deſcribed 
with the greateſt Care, by the Survey- 
ors 
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ors of thoſe Countries. who for ſome 
Time the Charge. of it. The 


Antiquities of the {:veral Provinces are 
not fightly diſcuſſed by the moir Learn-» 
ed Antiquaries of ite Kingdom, there- 
fore Aſtronomy was only our Point, in 
which if we have performed nothing 
elſe, we have really ſhown, that all 
thoſe Places in which we made Obſer-= 
vations, being laid down too mucit . to 
the Northward, both in our Maps and 
Charts, ought to be more Sourherly. 
And this very Thing hath: been bes- 
fore obſerved by thoſe who Sail ro 
the Northern Parts, about the Promon- 
tory of the Northern Cape ; which in 
their Opinion is more Soxrherly, than 
* deſcribed in the Geographical Fa- 
ES. *- 


As for the variation of the Compals, 
altho by reaſon "of the Impediments 
before expreſſed, we cou'd not deſcribe 
it ſo exatly as we ougi* ; yet we may 
aſſert for certain, that in all thoſe Places 
we had the Fortune to go to, it was 
never found ſeſs than Six Degrees, 
H which 
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which Experiment may be ſerviceable 
to 'Poſterity who may | obſerve the 
Conftancy of its Deelination ; for 'it 
is very probable and agreeable to Na- 
tural Cauſes; rhat its Declination is 
changed with rhe Time ; as the Ex- 
periments and Obſervations of Mathe- 
maticians made in very many places, 
many Years ſince, do abundantly teach 
Us: 


There yet remained one thing which 


rendered us very follicitous, though in 


vain, of which we conceived an ample 
Hope at our departure, viz. That in 
theſe more Northerly Voyages, an oc- 
caſion is\ given of enquiring into "the 
true Figure of the Earth, which altho' 
no Body who hath a ſound Head, at 
a Time of fo great an Improvement of 
Methematicks, will make to be Tri- 
angular. or Cubical, ſince. the Superfi- 

cies of the Water and Earth returning 
ito it ſelf hath long 'proved 'it to be 
Gibbous. Yet fince there are ſundry 
forts of 'Gibbous which ariſe from a 
Cone or Cylinder, if it goes from a 


Cir- 


f 


RF 
Circular, "tis doubted ro which of theſe 
it is to be chiefly referred. | 


We have ſpoke before of the Experi- 
ence of Sailors, to whoſe Credit and 
Refations ' we owe the aſſerting the 
Roundneſs of the Earth , but only to 
convirtce the obſtinate Heads of ſome 
People; who truſt more to their Sen- 
fes than Underſtanding. For Mathe- 
maticians have demonſtrated. this very 
Thing many Years ago, by otner, and 
thoſe moſt evident Reaſons. 


All know the Story that Ferdinand 
Magelanus Sailing ont of Spazn to- 
wards the We#, and having palſlcd the 
Atlantick Sea, by a ſtrait he found 
out, got 'into- the Eaſter» Ocean, and 
by that way came ro the Moluccos' 
Iflands; in which Voyage,, when he 
had ſufficiently view'd enough that 
Country , .he might have return'd by 
the fame way : But not coritented with 
that Experiment, he went farther to 
the Weſt, by a dire& continued Courſe 
at lengrh returning «s' it were out of 

H 2 the 
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the Ea/t,*by - the Indian Ocean , and. 
Atlantick ; and leſt any ſhou'd think; 
that the Face of the Continent is dif- 
ferent from that of the Waters, let him 
conſjder, that the Ocean is diſtingviſhd 
by Lands, .from the ' Faſt to the Weſt ; 
and on the contrary , by Seas. be- 
 rwixt them ;. and. again, flowing into: 
the Northern Land, above and below 
Tartary, whence ariſe ſo many Conti- 
nents as if they were Iſlands, ſcarcely 
cohereing any where by the moſt-narrow 
Ithmus which every whete almoſt have 
the ſame heighth. For here is no Con- 
troverſie about the Mountains or higher 
Places in the Earth , which no more 
hinder its being round, than the ſmall 
Inequalities in an Apple ; ſince we will 
grant to any, that its Superficies is 
not moſt exatly round ; for Nature 
ſeldom makes Mathematical Circles in 
its Motion ; but"if the Motion of the 
Sun were altogether Sphzrical near the 
Aquator, which - we know to be in- 
equal, altho' it is ſuppoſed to be equal ; 
for- the Earth is net*the Center of that 
Motion ; yet would it not follow, that 
lt "Sphere i is formed by Motion, equally | 
near 
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.near the Poles, as the Aquator ; for the 
Experience of Artiſts ſhows, that Cups 
turned, may imitate another Figure 
than Spherical. | 


It is not to no purpoſe therefore, 
that fome in this Age doubt whether 
the Earth be equally Spherical near the 
Poles as the Aquator. Some of the 
Reaſons which Fohn Childrey brings in 
his Britaunia Baconica, for the Oval 
Figure of the Earth, are not to be de- 
ſpiſed ; altho*' we do not much approve 
of that which is brought from the 
Snows being gathered together in a 
great heap near to the Poles, ever ſince 
the Creation of the World, 


It is certainly true, that in Lapland 
very old Snows, of many Years ſtand- 
ing, are found in the Vallies between 
the Mountains; as may be gathered 
from their . outward Coat Yearly re- 
maining : And yer, no doubt, ſome of 
this Heap is Yearly diffolved into Was 
ter. But thoſe heaps of Snow make 
no more for taking awsy -the Round- 
H 3 neſs 
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neſs of the Earth, than the Riſings of 
thoſe” Mountains we before mention'd ; 
but beſides\, if this was true, there 
- oupht to” be the fame Acceſſion of 
Snow every where about the whole 
Globe of, the Earth, which the Induſtry 
of thoſe who going to Eighty Degrees 
Latitude, found Mountains cruſted with 
Ice in that Sea : Tho in time diflol- 
vable by the violence 'of a Tempe, 
forbids us to aſſert of Maritime Pla- 
CCS, 


Better Arguments might be brought 
from the Diurnal Motion, and the Na- 
' ture of Ccofeſtial 'Vortices, which per- 
adventure wou'd produce fome variety 
in a Spherical Figure ; ſo that this Hy- 
potheſis ſhou'd not ſeem to be altoge- 


_ , ther, ncgleQted, eſpecially fince amongſt 


Oval Figures, by reaſon of the ſmall 
difference of wy ns almoſt Parallel 
at rhe Scetion of a Cone or Cylinder, 
ther, not much differ from the Fi- 
grep a Circle. Caſpar Eiſenſchmit 
hath therefore confirmed this Argument 
wth gear probabllity , and Wlaftrared 
M WET Ow 5 SS P21 it 
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it with the Demonſtrations that were 
needful. Of which at preſent we muſt 
fay no more, ſince it requires a ſepa-. . 
rate Work and Demonſtration afſfuredly. 
In our Journey we long ſought after 
ſome places of the Earth , fituate in 
ſome Plain, ſtretching from South to 
Nerth, by advantage of which we might 
Be more certain of the true meaſure. of 
Degrees in Northern Latitudes, and by 
comparing them with the more Sou» 
therly, collected by the Pains of others, 
we alſo might give our Judgment of 
the Figure of the Earth ; but the ſteep 
tops of Mountains, the Mooriſh Grounds, 
and inacceſhble Woods, render'd our 
Deſires unſucceſsful. 


La/tly, We hope that this our little 
Work will not be unacceptable ro Ma- 
thematicians abroad ; th it were only 
for. that Doctrine of Refrattions, light- 
ty attempted ; . from which occaſion, 
they will not diſapprove of our Opini- 
on to make Tables of them in the ſe- 
veral Parts of the World. For as we 
do not at all doubr that they increaſe 
H 4 ac» 
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according. to.the different Account of 
Elevations in places nearer to the Poles ; 
ſo in thoſe placed in the Aquator, and 
next to. it ; if there ſhall be -any Re- 
frations, we believe they will be very 
Jirtle, - And from hence, when the Rea- 
ſon is asked, why the Polar Stars are 
not ſeen by thoſe who Sail under the 
MquinoQial ; and yet it is probable, 
or the Stars placed in rhe Aquator 
may be diſcerned from the Poles, if 
there was any Obſerver. We think 
that, amongſt other Reaſons, this of 
Refrations is not of the leaſt Mo- 
ment. 


And if it be true: which Mande/ts 
allerts in his Travels, in the Thir- 
teenth Chapter, that he ſaw not the 
Arcick Pole, except beyond the Sixth 
Degree, on - this ſide of the Fquator ; 
but the Antartick beyond the Eighth. 
It follows, beſides other Reaſons, that 
| the Refraction from the Northern Part 

of the Earth ; is greater than from the 
Southern, To Confirm which, we 
3s d bring 10005 probable Arguz 
ments, 
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ments, if the Matter was to our pur- 
poſe. 
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in Vindication of the Trinity. sy 

AE Locke, Gent. 


VII. Mr. Lockes Reply to: the 
Right, Reverend the Lord Biſhop 
of Worceſters Anſwer to his Let- 
rer, concerning ſome Paſſages res 
lating ro Mr. Lockes Eſſay of Hus 
mane Underſtanding. In a late Dif 
courſe of .His Lordſhip's in Vin- 
dication of the Trinicy, 
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+. VIE. A Treatiſe of the Cauſes 
. of Incredulity : Wherein are Ex- 
amind the General Motives anJ' 
Occaſions which diſpoſe Unbe- 
lievers ro Reject the Chriſtian 
Religion. "With two Lercers, 


_ -| containing a dire& Proof of the 


Truth of Chriſtianity. Tranfla- 
ted from the French of Monſieur 
Le Clerc. 


IX. ikea Abridgement of Mr. 
Locke's Eflay concerning Humane 
Underſtanding. 


X. The Reaſonableneſs of 
Chriftianicy, as it is delivered in 
the Scriptures. - ' The Second E- 
dition. To which is added, A 
| Vindication of the fame from 
Mr. Edward's Exceptions. 
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1XI. A Second Vindication of 
the Reafonableneſs of Chriſtianity: 
y the Author of the Reaſonable- 


w6/ of (hriſtianity. 


XII. The Chriſtians Pattern, 
or a Divine Trea:iſe of the Imi- 
ration of Chriſt. Written in La- 
tin by Thomas of Kempis, above ' 
200 Years lince. 8*. 


XII. Hiſtoria Nuperz rerum 
murationis in Anglia, in qua 
Res a Jacobo Rege, contra Leges 
Angliz, & Europx Libertatem, 
& ab. Ordinibus Angliz contra 
Regem patratz, duobus Libris 


recenſentur, Gnkers E. Barridgy, 
A. M. | 


